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LETTER OF TRANSMITTAL. 


DEPARTMENT OF THE ÍNTERIOR, 
UNITED STATES GEOLOGICAL SURVEY, 
Division OF MINING AND MINERAL RESOURCES, 
Washington, D. C., February 18, 1904. 

SrR: I have the honor to transmit herewith the report Mineral 
Resources of the United States, Calendar Year 1902, being the nine- 
teenth annual report of the series published by this office. Besides 
the statistics for the calendar year 1902, considerable descriptive and 
technical matter, obtained while the statistical canvass was in progress, 
is presented. All of this material has been given such prompt publi- 
cation as was possible as advance extras from the report, in accordance 
with the law providing for the printing of any chapter as soon as 
completed. 

In accordance with your instructions, the report for the calendar 
year 1903 is in preparation. 

Very respectfully, your obedient servant, 
Davip T. Day, 
Geologist in Charge. 
Hon. CHARLES D. WaLcorr, 
Director of United States Geological Survey. 


Digitized » Google 


MINERAL RESOURCES OF THE UNITED STATES, 1902. 


Davin T. Day, Chief of Division. 


INTRODUCTION. 


The arrangement and scope of this volume are practically the same 
as in the eighteen preceding reports of the series Mineral Resources 
of the United States. Each report records the development of the 
mineral industries of the United States since the time covered by the 
preceding number of the series; the reports should therefore be con- 
sulted together. Every chapter in this report is a census of the pro- 
ductive features of the industry under discussion. ‘The statistics of 
the production of gold and silver have been prepared in conjunction 
with the Director of the Mint, Treasury Department. The statistics 
of the imports and exports of minerals, which form an essential part 
of the volume, are obtained through the courtesy of the Chief of the 
Bureau of Statistics, Department of Commerce and Labor. At the 
request of the Director of the Census, the schedules of inquiry of 
the Twelfth Census in regard to mining were inclosed with the statis- 
tical cards annually sent out by this office. The returns were trans- 
mitted through the Geological Survey to the Census Office, thus 
affording both offices the benefit of cooperation. 


ACKNOWLEDGMENTS. 


Except as noted above, and in a few isolated instances where some 
other well-established agency already exists by which the statistics are 
collected accurately, the figures are obtained directly from the pro- 
ducers, and it is impossible to acknowledge here, otherwise than by 
brief mention, the invaluable assistance which has been freely rendered 
by them and the voluntary contributions of many local experts. The 
names of the statistical experts who, acting under the authority of the 
United States, have collected statistics from the producers are given 
at the heads of the special chapters. The technical press, besides 
affording much information concerning new mining enterprises, has 
been largely drawn upon for prices, market reports, and new technical 
processes. 
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As heretofore, the publication of this volume has been anticipated to 
a great extent by the issue in advance, in pamphlet form, of the several 
chapters which compose it. Before the publication of this volume all 
of the chapters, except the one treating of gold and silver, will have 
been so given to the public. 

The summary gives the principal statistical information recorded in 
this report. 

In presenting these statistics all unnecessary duplication has been 
avoided. The coke product, discussed in the following pages and 
amounting to 25,401,730 short tons, valued at $63,339,167, is excluded 
from the tabular statement, as the quantity and value of the coal used 
in its manufacture is included in the statistics of coal production. 
Similarly, white lead, red lead, and litharge, whose average aggregate 
value for the last ten years has exceeded $10,000,000, are not given in 
the table, the base from which they are made being included in the 
output of pig lead. Zinc oxide, or zinc white, made directly from 
the ores and consequently not included in spelter production, is tabu- 
lated. The production of pig iron and its value are given in the table 
as the best means of presenting the statistics of the production of iron 
in the first marketable condition. The value of brick and pottery 
clays, rather than the value of the manufactured products, is embraced 
in the tabular statement, although the statistics of brick, tile, and 
pottery production are presented in detail in the report. Inflation of 
valuation and all unnecessary duplication are thus avoided. 


SUMMARY OF THE MINERAL PRODUCTION 
OF THE UNITED STATES IN 1902. 


GENERAL REMARKS. 


The varied character of the units of measurement employed in the 
mineral industry makes it impossible to compare the outputs of the 
several minerals except in the value of the products. The figures 
given in the following summary show a continuation of the remarkable 
activity in the mineral industries of the United States noted in 1900 
and 1901. 

In 1902, for the third time, the total value of the commercial min- 
eral production of the United States exceeded the enormous sum of 
$1,000,000,000. "The exact figures for 1902 were $1,260,639,415 as 
compared with $1,086,584,851 in 1901, with $1,063,678,053 in 1900, 
and with $972,208,008 in 1899, a gain of 1902 over 1901 of $174,064,414, 
or 16.02 per cent; a gain of 1902 over 1900 of $196,961,362, or 18.52 
percent; anda gain of 1902 over 1899 of $288,431,407, or 29.67 per cent. 
Although this gain is not so great either actually or proportionally as 
was the gain in 1899, when the gain over 1898 was $273,601,810, or 
39.17 per cent, it is sufficient to be worthy of note. 

The notable gains and losses of the last two decades are as follows: 

The largest actual gain was that of 1899 over 1898, $273,601,816, or 
89.17 per cent; next, that of 1902 over 1901, $174,053,760, or 16.02 
per cent; then the gain of 1895 over 1894, which was $94,215,822, or 
17.88 per cent; then that of 1900 over 1899, $91,468,340, or 9.41 per 
cent; and the gain of 1887 over 1886, $74,927,880, or 16.81 per cent. 
In other years than those mentioned between 1880 and 1898 the gains 
were not noteworthy, and in some of the years, notably in 1884, the 
production decreased $40,451,968, or nearly 9 per cent. During the 
industrial depression of 1892-1895 the production would have been 
expected to decline, as it did, going from $648,895,031 in 1892 to 
$574,464,724 in 1893, and to $527,079,225 in 1894, and then rising to 
$621,995,047 in 1895, and not reaching the output of 1892 unti! 1898. 

As heretofore, iron and coal are the most important of our mineral 
products. The value of the iron in 1902 was $372,775,000; the value 
of coal, $367,032,069. Nearly all the important metals increased in 
both output and value; and among the less important metals platinum, 
as compared with 1901, lost in both quantity and value even more 
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than it gained in 1901 as compared with 1900, the production in 1902 
being 94 ounces, valued at $1,814, as compared with 1,408 ounces, 
valued at $27,526, in 1901, with 400 ounces in 1900, and with 300 
ounces in 1899. The fuels increased from $442,410,904 in 1901 to 
$469,078, 647 in 1902, a gain of $26,667,743, or 6 per cent. Every 
variety of fuel increased in value except anthracite coal, which showed 
a decrease in quantity of 23,301,850 long tons and in value of 
$36,330,434. "The average price of anthracite coal per long ton at the 
mine was $2.35, as against $2.05 in 1901—the highest figure then 
obtained since 1888—as compared with $1.85 in 1900, and with $1.80 
in 1899; and the average price per ton for bituminous coal at the 
mine was $1.125, as compared with $1.047 in 1901. The increase in 
value of the bituminous coal output over 1901 was $54,436,434. 

The gain of $174,064,414 in the total value of our mineral production 
is due to the increase in both metallic and nonmetallic products, the 
metallic products showing an increase from 5518,266,259 in 1901 to 
$642,258,584 in 1902, a gain of $123,992,325, and the nonmetallic prod- 
ucts showing an increase from $567,318,592 in 1901 to $617,380,831 
in 1902, a gain of $50,072,089. To these products should be added 
estimated unspecified products, including building, molding, and 
other sands reported to this office, the rare mineral molybdenum, and 
other mineral products, valued at $1,000,000, making the total mineral 
production for 1902 $1,260,639,415. 

The manufacture of arsenious oxide, noted for the first time in the 
United States in the report for 1901, was continued in increased 
proportions in 1902. 

METALS. 


Iron and steel. —Twenty-two States made pig iron in 1902, as against 
21 in 1899 and 1900, and 20 in 1901. The total production of pig iron 
in 1902 was 17,821,307 long tons, against 15,878,354 tons in 1901, 
13,789,242 tons in 1900, 13,620,703 tons in 1899, 11,773,934 tons in 
1898, and 9,652,680 tons in 1897. The production of 1902 shows: an 
increase of 1,942,953 long tons, or 12.2 per cent, in quantity over the 
production of 1901, and in increase in value from $242,174,000 to 
$372,775,000, amounting to $130,601,000, or about 54 per cent. The 
average price per long ton of pig iron increased from $15.25 in 1901 
to $20.90 in 1902. The average prices per long ton in recent years 
have been as follows: 1900, $18.85; 1899, $18; 1897, $9.85; 1590, 
$10.47; 1895, $11.14; 1894, $9.76. 

Iron ores.—' The production of iron ores in 1902 amounted to 
35,554,135 long tons, as compared with 28,887,479 long tons in 1901, 
a gain of 6,666,656 long tons, or 23 per cent. The value at the mines 
of the ore mined in 1902 was $65,412,950. As in the four preceding 
years, the production of iron ores in 1902 in the United States has 
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never been equaled by any other country. There were mined also in 
1902, 13,275 long tons of manganiferous iron ore, valued at $52,371, 
which were used in the production of spiegeleisen. 

Gold.-—The production of gold in 1902, as reported by the Bureau 
of the Mint, was 3,870,000 fine ounces, valued at $80,000,000. 

Silver. —The production of silver in 1902, as reported by the 
Bureau of the Mint, was 55,500,000 fine ounces; coining value, 
$71,757,575; commercial value, $29,415,000. 

Manganese ores.—The production of manganese ores increased from 
11,995 long tons, valued at $116,722, in 1901, to 16,477 long tons, 
valued at $177,911, in 1902, an increase in quantity of 4,472 tons 
and in value of $61,189. The average. price per ton was $10.74 in 
1902, as compared with $9.73 in 1901 and with $8.52 in 1900. 

Copper.—The copper-mining industry suffered during 1902 from 
the reaction which followed the unsuccessful attempt in 1901 to 
maintain the metal at an artificial level. The production, however, 
increased from 602,072,519 pounds in 1901 to 659,508,644 pounds in 
1902, an increase of 57,436,125 pounds, or about 9 per cent, in quantity, 
but decreased in value from $87,300,515 in 1901 to $76,568,954 in 1902, 
a decrease of $10,731,561, or about 12 per cent. Unless unforeseen 
events cause widespread or long stoppage at the mines, the production 
of copper in the United States will be considerably larger in 1903 than 
it has ever been. 

Lead.—The production of lead has been almost exactly the same for 
the last three years, viz, 270,000 short tons in 1902, 270,700 short 
tons in 1901, and 270,824 short tons in 1900. The value of the produc- 
tion in 1902 was $22,140,000, as compared with $23,280,200 in 1901, 
and with $23,564,658 in 1900. 

Zinc. —The production of zinc in 1902 showed a continued increase 
in quantity as compared with 1901 and 1900, the production being 
156,927 short tons in 1902, as compared with 140,822 short tons in 1901 
and with 123,886 short tons in 1900. The value of the zinc production 
in 1902 was $14,625,596, as compared with $11,265,760 in 1901, and 
with $10,654,196 in 1900. 

Aluminum.—The production of aluminum during 1902 was 7,300,000 
pounds, valued at $2,284,590, as compared with 7,150,000 pounds, 
valued at $2,238,000 in 1901, and with 7,150,000 pounds, valued at 
$1,920,000 in 1900. 

Platínum.—The production of platinum from domestic ores in the 
United States during 1902 was 94 ounces, valued at $1,814, as com- 
pared with 1,408 ounces, valued at $27,526 in 1901. 

Quicksilver. —The production of quicksilver during 1902 amounted 
to 34,291 flasks of 764 pounds net, as compared with 29,727 flasks in 
1901 and with 28,317 flasks in 1900. "The value of the quicksilver 
produced in 1902 was $1,467,848, as compared with $1,382,305 in 1901 
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and with $1,302,586 in 1900. California reported 28,972 flasks in 
1902, as compared with 26,720 flasks in 1901; and Texas reported 
5,319 flasks in 1902, as against 2,932 flasks in 1901. In addition, the 
census reports 10,427 tons of cinnabar or crude, valued at $67,242, 
mined in California, and 1,300 tons of cinnabar, valued at $1,500, 
mined in Texas in 1902, but not roasted or treated, a total of 11,727 
short tons of cinnabar, valued at $82,242. The total production of 
both quicksilver and cinnabar in 1902 was therefore valued at 
$1,550,090. 

Lithium.—The production of lithium minerals in 1902 was 1,245 
short tons, valued at $25,750 at the railroad, a decrease of 505 tons in 
amount and of $17,450 in value as compared with the production of 
1901, which was 1,750 tons, valued at $43,900. As far as can be ascer- 
tained the greater part of the lithium minerals mined during 1902 was 
not shipped. Although the price of these minerals was lower in 1902 
than in 1901 for the sume grade of mineral, there was apparently no 
increase in the home demand. There is, however, an increase in the 
demand for these minerals from foreign chemical manufacturers. 

‘ickel.—The production of metallic nickel in 1902 was 5,748 pounds, 
valued at $2,701, as compared with 6,700 pounds, valued at $3,551 in 
1901. 

Antimony.—No antimony was obtained from domestic ores during 
1902. The antimony obtained from the smelting of foreign imported 
ores amounted to 657 short tons, valued at $199,126, and the antimony 
obtained from hard lead produced from foreign and domestic lead ores 
was 2,904 short tons, valued at $505,240, a total production for 1942 
of 3,561 short tons, valued at $634,506, as compared with 2,639 short 
tons, valued at $539,909, in 1901. The estimated total amount of 
antimony available for consumption in 1902 was 6,255 short tons, 
including 2,694 short tons of imported antimony regulus, as compared 
with 4,475 short tons, including 1,837 short tons of imported antimony 
regulus in 1901, and with 6,053 short tons, including 1,827 short tons 
of imported antimony regulus in 1900. 

Dismuth.—No bismuth ores were produced in the United States 
during 1902. The marketed output in 1901 was 318.6 short tons. The 
ore contained gold and silver, for which the producers were paid. As 
nearly as can be ascertained, the value of the output in 1901 was $80 
per ton, not including charges for transportation or treatment. 

Molybdenum.—The production of molybdenum in 1902 was approxi- 
mately the same as that of 1901, but none of the product was shipped 
in 1909. The value of these molybdenum ores is very erratic, the high- 
est price hitherto quoted being $1,500 per ton, and the lowest, $100. 

Tungsten. —The production of tungsten during 1902 was 184 short 
tons of crude ore, of which not more than a few tons were sold. This 
does not represent the amount of tungsten ore sold in 1902, for 76 tons 
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of concentrated ore, mined in 1901, were sold in 1902. In 1901 the 
production amounted to 179 tons of concentrated ore, valued at $21,720. 
The larger part of the production of 1902 was from Colorado. 

Uranium and vanadium.—There was a marked increase in the 
production of uranium and vanadium minerals in 1902, which, as 
reported to the Survey, amounted to 3,810 short tons, valued at 
$48,125, or $12.62 per ton. This, of course, represents the crude ore. 
In 1901 the production was 375 tons of crude ore. 


FUELS. 


Coal.—For the first time in the history of the United States the 
production of coal reached a total of over 300,000,000 short tons, 
showing an actual output of 301,590,439 tons of 2,000 pounds, valued 
at $367,032,069. Of this total the output of anthracite coal amounted 
to 36,940,710 long tons (equivalent to 41,373,595 short tons), which, as 
compared with the production of 60,242,560 long tons in 1901, was a 
decrease of 23,301,850 long tons, or about 39 percent. This decrease, 
us is well known, was due entirely to the suspension of operations by 
the strike in the anthracite region from May 10 to October 23, a little 
over five months. But for the strike the output for the year would 
probably have heen over 65,000,000 long tons. The value at the 
mines of the anthracite coal in 1902 was $76,173,586 as against 
$112,504,020 in 1901, a loss of about 32.3 per cent. The average 
value of the marketed coal sold during the year at the mines was 
$2.35 per long ton, the value in 1901 having been $2.05. 

The output of bituminous coal (which includes semianthracite and 
all semibituminous and lignite coais) amounted in 1902 to 260,216,844 
short tons, valued at $290,858,483, as against 225,828,149 short tons, 
valued at $236,422,049 in 1901. The increase in the production of 
bituminous coal was, therefore, 34,388,695 tons in quantity and 
$54,436.434 in value. 

Out of 30 States and Territories producing coal in 1902, seven— 
California, Michigan, New Mexico, Oregon, Pennsylvania, Texas, and 
. Washington—had smaller outputs than in 1901. 

The production of bituminous coal in Pennsylvania in 1902 exceeded 
that of 1901 by 15,755,874 short tons, but was not sufficient to over- 
come the great loss in anthracite production. The States in which 
the more important increases occurred with the corresponding gains 
are as follows: Illinois, 5,547,751 short tons; Colorado, 2,314,412 
short tons; Ohio, 2,444,577 short tons; Indiana, 2,268,371 short tons; 
Alabama, 1,490 805 snort tons; Kentucky, 1,193,176 short tons. 

Coke.—The coke production of the United States in 1902 exceeded 
that of any year in our history. The production, which includes the 
output from 1,663 retort or by-product ovens, amounted to 25,401,730 
short tons, as compared with 21,795,883 short tons in 1901, and with 
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20,533,348 short tonsin 1900. The increase in 1902 over 1901 amounted 
to 3,605,841 short tons, or 16.5 percent. Large as this increase was, 
it was considerably less than it would have been had the transporta- 
tion facilities been commensurate with the demand for coke and with 
the productive capacity of the ovens. The increase in the value of 
coke was even more noteworthy. The average price per ton at the 
ovens was the highest recorded in a period of twenty-three years, and 
the total value reached the high figure of $63,339,167, an increase over 
1901 of $18,893,244, or 42.5 per cent. The value of the coal used in 
the manufacture of coke in 1902 exceeded that of 1901 by $7,932,563, 
from which it appears that the value of the coke product increased 
$10,970,681 over and above the increased value of the coal used in its 
production. In 1901 the highest price obtained for Connellsville 
furnace coke was $4.25. In September and October of 1902, while 
the contract coke was nominally quoted at $3 per ton, consumers were 
paying from $10 to $12 per ton for prompt delivery, and $15 was 
reported as paid for this fuel at one time. With the termination of 
the anthracite strike in the latter part of October prices for coke 
quickly declined, but in December of 1902 furnace coke for prompt 
delivery was stili commanding $5 and $6 per ton, and contracts for 
delivery in the first six months of 1903 were made at from $3.75 to $4 
per ton. 

Gas, coke, tar, and ammonia.—The aggregate value of all the prod- 
ucts obtained from the distillation of coal in gas works or retort 
ovens in 1902 was $43,869,440. About two-thirds of this amount, or 
$20,349,881, was represented by the value of the gas produced. The 
value of the coke produced was $11,267,608, and the tar was worth, at 
the works, $1,873,966. The total quantity of ammoniacal liquor sold 
was 49,490,609 gallons, containing 14,683,374 pounds NH,, and was 
worth at the works $1,065,300. In addition to this there was an 
actual production of 11,276,502 pounds of sulphate, which sold for 
$319,685. 

Petroleum. —The total production of crude petroleum in the United 
States in 1902 was 88,766,916 barrels, as against 69,389,194 barrels in 
1901, an increase of 19,377,722 barrels, or 27.92 per cent, over the 
production of 1901 and of 39.52 per cent over that of 1900. The greatest 
portion of the increase in 1902 came from Texas and California, the 
gain over 1901 being 13,690,000 barrels, or 311.6 per cent for Texas 
and 5,197,938 barrels, or 59.16 per cent, for California. "The increase 
in Indiana in 1902 over 1901 was 1,723,810 barrels, or about 30 per 
cent. Louisiana produced for the first time in 1902, the production 
being 548,617 barrels. The increase over 1901 in the production of 
Kansas was 152,598 barrels, or about 85 per cent. Kentucky and 
Tennessee increased their production in 1902 by 48,072 barrels, or 
nearly 35.02 per cent, Indian Territory increased 37,000 barrels and 
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Wyoming 853 barrels as compared with 1901. The largest decrease 
in production in 1902 as compared with 1901 was in West Virginia, 
where it amounted to 663,781 barrels, or about 4.5 per cent, and Ohio 
in 62 fields showed a decrease of 633,852 barrels, or nearly 3 per cent. 
The decrease in Pennsylvania was 561,888 barrels, or about 7 per 
cent; in Colorado, 63,619 barrels, or about 13.81 per cent. The per- 
centages of production for fields show a remarkable change from 1900 
to 1902. In 1900 the percentages were: Appalachian field, 57.05; 
Lima-Indiana field, 34.20; all other fields, 8.75. In 1902 the respective 
percentages were: Appalachian field, 36.07; Lima-Indiana field, 26.31; 
all other fields, about 37.62. The value of crude petroleum produced 
during 1902 was $71,178,910, or 80.19 cents per barrel, as compared 
with $66,417,335, or 95.7 per barrel, in 1901—a decrease of 15.51 cents 
per barrel, or 16 per cent, in 1902. | 

Natural gas. —The value of the natural gas produced in 1902 increased 
to $30,867,668, as compared with $27,067,500 in 1901, with $23,698,674 
in 1900, and with $20,074,873 in 1899—a gain of 13 per cent in 1902 
over 1901. 

STRUCTURAL MATERIALS. 

Stone.—The value of all kinds of building stone produced in the 
United States during 1902 amounted to $64,559,099, as compared with 
$55,615,926 in 1901, with $44,321,345 in 1900, and with $44,090,670 
in 1899. 

Clay products.-—The activity in all branches of the clay-working 
industries noted in the reports as true of 1899, 1900, and 1901 continued 
during 1902. The value of all clay products as reported to this office 
in 1902 was $127,169,531, as compared with $110,211,587 in 1901 and 
with $96,212,345 in 1900. The brick and tile products in 1902 were 
valued at $98,042,078, as compared with $87,747,727 in 1901 and with 
$76,413,775 in 1900. The pottery products were valued in 1902 at 
$24,127,453, as compared with $22,463,860 in 1901 and with $19,798,570 
in 1900. 

The clay mined and sold by those not manufacturing the product 
themselves in 1902 was valued at $2,061,072, as compared with 
$2,576,932 in 1901 and with $1,840,377 in 1900. 

Cement.—The total production of hydraulic cement in the United 
States in 1902 was 25,753,504 barrels, valued at $25,366,380, as com- 
pared with 20,068,737 barrels, valued at $15,786,789, in 1901, and 
with 17,231,150 barrels, valued at $13,283,581, in 1900. The Portland 
cement production in 1902 was 17,230,044 barrels, valued at $20,864, - 
078, as compared with 12,711,225 barrels, valued at $12,532,360, in 1901, 
and with 8,482,020 barrels, valued at $9,280,525, in 1900, an increase, 
as compared with 1900, in quantity of about 100 per cent and in 
value of over 50 per cent. The number of plants using Portland 
cement increased from 50 in 1900 to 56 in 1901, and to 65 in 1902. 
The production of. natural-rock cement in 1902 was 8,044,305 barrels, 

M R 1902——2 


18 MINERAL RESOURCES. 


valued at $4,076,630, as compared with 7,084,823 barrels, valued at 
$3,056,278, in 1901, and with 8,383,519 barrels, valued at $3,728,848, 
in 1900. 'The production of slag cement amounted to 478,555 bar- 
rels, valued at $425,672, in 1902, as compared with 272,689 barrels, 
valued at $195,151, in 1901, and with 365,611 barrels, valued at 
$274,908, in 1900. 


ABRASIVE MATERIALS. 


Carborundum.—There was a slight decrease in the quantity of car- 
borundum—3, 741,500 pounds produced in 1902, as compared with 
3,838,175 pounds in 1901—due in part to lack of a sufficient supply 
of raw materials, a result of the anthracite coal strike. The value of 
the carborundum varies from 8 to 10 cents per pound. 

Corundum and emery.—The combined production of corundum and 
emery in 1902 amounted to 4,251 short tons, valued at $104,605, as 
compared with 4,305 short tons, valued at $146,040, in 1901, a decrease 
of 54 tons in quantity and of $41,435 in value. 

Crushed stecl.—The production of crushed steel in 1902 was 735,000 
pounds, as compared with 690,000 pounds in 1901, and the product is 
quoted at 54 cents per pound free on board at Pittsburg. 

Crystalline quartz.—In 1902 the production of crystalline quartz 
included under abrasives amounted to 15,104 short tons, valued at 
$54,335, as compared with 14,050 short tons, valued at $41,500, in 
1901. This large variation in value is due to the fact that in 1902 the 
value reported was in some cases that of the quartz after it had been 
crushed or ground. The actual value of the crude quartz produced 
in 1902 was $43,085. 

Garnet.—The production of abrasive garnet in the United States 
during 1902 amounted to 3,926 short tons, valued at $132,820, as com- 
pared with 4,444 short tons, valued at $158,100, in 1901, and with 
3,185 short tons, valued at $123,475, in 1900. As reported to the 
Survey the prices varied from $20 to $60 a ton, the highest price being 
obtained for the North Carolina garnet. The average value per ton: 
of the production in 1902 was $35.10, as compared with $35.57 per 
ton in 1901 and with $38.77 in 1900. 

Grindstones.—The total value of all kinds of grindstones produced 
during 1902 was $667,431, as compared with $580,703 in 1901, an 
increase of $86,728. The production of 1900, valued at $710,026, still 
remains the largest on record for any year. Itshould be remembered, 
however, that the price per ton has decreased from $15 to from $5 to 
$10, and that therefore the tonnage of grindstones used has corre- 
spondingly increased within the last few years. The imports for 1902 
amounted in value to $76,906, as compared with $88,871 in 1901 and 
with $92,581 in 1900. 

Infusorial earth and tripolt.—In 1902 the production of infusorial 
earth and tripoli amounted to 5,665 short tons, valued at $53,244, 
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including 175 short tons mined as a by-product and valued at $1,436, 
an increase of 1,645 tons in quantity and of $294 in value, as compared 
with the production of 4,020 tons, valued at $52,950, in 1901. 

AMillstones and buhrstones.—The value of the production of millstones 
and buhrstones in 1902 was $59,808, an increase of $2,629 over the 
value of 1901, which was $57,179. The value for 1902 was almost 
twice the value of the production of 1900, which amounted to $32,858. 
From 1586 to 1894 there was a very large decrease—from $140,000 to 
$13,887—in the production of buhrstones. Since 1894 there has been 
a gradual increase in the production. 

Oulstones and whetstones.—There was a decided increase in the 
domestic commercial production of oilstones and whetstones during 
1902, the value of which amounted to $221,762, as compared witb 
$158,300 in 1901, an increase in 1902 of $63,462. Until 1902, the 
year of maximum production was 1899, when the value of the output 
amounted to $208,283. The crude production of oilstones and whet- 
stones in 1902, as reported by the Census, was valued at $113,968. 

Pumice.—The volcanic-ash deposits in Nebraska have been worked 
to some extent during 1902, the product being used in the manufac- 
ture of certain soaps and scouring powders. The production of pumice 
amounted to 700 short tons, valued at $2,750. 

CHEMICAL MATERIALS. 

Arsentous ozide.—The domestic production of arsenious oxide (white 
arsenic) in 1902 was 1,353 short tons, valued at $81,180, as compared 
with 300 short tons, valued at $18,000, in 1901. "The entire product 
was made by the Puget Sound Reduction Company at Everett, Wash., 
which began the manufacture of this important substance in 1901. 
The largely increased output in 1902 is a sign of the success of the new ` 
industry. 

Boraz.—The reported returns for 1902 gave an aggregate commer- 
cial production of crude borax of 2,600 short tons, valued at $91,000, 
of refined borax and boric acid, amounting to 11,404 short tons, valued 
at $2,447,614, of which it was stated that 862 short tons, valued at 
$155,000, were boric acid. This gives a total production for 1902 of 
20,004 short tons, valued at $2,538,014. The production during 1901 - 
was 17,887 short tons of crude borax and 5,344 short tons of refined 
borax, with a total value of $1,012,118. 

Bromine.—The production of bromine in 1902, including the amount 
of bromine contained in potassium bromide, amounted to 513,890 
pounds, valued at $128,472, as compared with 522,043 pounds, valued 
at $154,572, in 1901, a decrease for the year of 38,153 pounds in 
quantity and of $26,100 in value. The price per pound during 1902 
averaged 25 cents, as compared with 28 cents in 1901 and with 29 
cents in 1900. There bas been practically no change in the bromine 
industry in the United States in 1902. 
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F'luorspar.—'There was a large increase in the production of fluor- 
spar in 1902 over that of 1901, due partly to its increased use for 
metallurgic purposes. "The total production in 1902 was 48,018 short 
tons, valued at $271,832, as compared with 19,586 tons, valued at 
$113,808, in 1901. This increase in production was not due to any one 
State, but there was a large increase in production in both Illinois and 
Kentucky, and also an increase in Arizona. The average price of 
crude fluorspar was reported as $5.19 per ton, as compared with $5 in 
1901, and the average price of ground fluorspar was $9.98 per ton, as 
compared with $9.92 in 1901. In addition to this production there 
were 800 short tons, valued at $3,850, mined but not marketed in 1902. 

Gypsuim.—The production of gypsum, particularly for the manu- 
facture of calcined plaster, continues to show a remarkable gain. The 
output of crude gypsum in 1902 was 816,478 short tons, valued in its 
first marketable condition at $2,089,341, as compared with 633,791 
short tons, valued at $1,506,641, in 1901, and with 595,462 short tons, 
valued at $1,627,203, in 1900. The production in 1899 was 486,235 
short tons, and in 1898 it was 291,638 short tons. The greatly 
increased production of the last four years is attributable to the 
largely increased use of plaster of Paris in the large modern build- 
ings and in the manufacuture of staff for temporary buildings. 

Marls.—The production of marls in the United States in 1902 was 
12,439 short tons, valued at $12,741. 

Phosphate rock.—The total commercial production of phosphate 
rock reported to the Survey in 1902 amounted to 1,490,314 long tons, 
valued at $4,693,444, as compared with 1,483,723 long tons, valued at 
$5,316,403, in 1901, an increase in quantity of 6,591 tons and a 
decrease in value of $622,959. The total quantity of phosphate rock 

“reported as mined during 1902 was 1,548,720 long tons, valued at 
$4,922,943, as compared with 1,440,408 long tons in 1901. 

Salt. —The salt product includes salt in the form of brine used in 
large quantities for the manufacture of soda ash, sodium bicarbonate, 
caustic soda, and other sodium salts. The domestic production of salt 
in 1909 amounted to 23,849,221 barrels of 280 pounds net, valued at 
$5,668,636, as compared with 20,556,661 barrels, valued at $6,617,449, 
in 1901, and with 20,869,349 barrels, valued at $6,944,603, in 1900. 

Sulphur and pyrite.—The domestic production of sulphur and of 
pyrite for the manufacture of sulphuric acid amounted in 1902 to 
207,874 long tons, valued at $947,089, as compared with a combined 
production of 241,691 long tons, valued at $1,257,879, in 1901. The 
production of sulphur was from Louisiana, Nevada, and Utah, named 
in the order of the importance of their outputs. Oregon and Idaho 
reported no production in 1902. The greater part of the output of 
pyrite was derived from Virginia, Georgia, North Carolina, Colorado, 
and Massachusetts, named in the order of production. 
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PIGMENTS. 


Barytes.—The production of crude barytes in 1902 was considerably in 
excess of that of the year before, amounting to 61,668 short tons, valued 
at $203,154, as compared with 49,070 tons, valued at $157,844, in 1901. 
This is an increase of 12,598 tons in quantity and of $45,310 in value. 

Cobalt oxide. —The domestic production of cobalt oxide in 1902 
was 3,730 pounds, valued at $6,714, as compared with 13,360 pounds, 
valued at $94,048, in 1901, a decrease in quantity of 9,630 pounds. 
All the cobalt oxide was obtained as a by-product in smelting lead ores 
at Mine Lamotte, Mo. 

Mineral paints.—The commercial production of mineral paints in 
1902 amounted to 73,049 short tons, valued at $944,332, as compared 
with 61,460 short tons, valued at $789,962, in 1901. Tbe production 
of crude mineral paints in 1902 is reported as 35,419 short tons, val- 
ued at $360,885, including 4,500 tons, valued at $18,000, of ocher and 
metallic paint reported as mined but not marketed in 1909. 

Zinc white.—The production of zinc white in 1902 amounted to 
52,645 short tons, valued at $4,016,499, as compared with 46,500 short 
tons, valued at $3,720,000, in 1901. 


MISCELLANEOUS. 


_ Ashestos.—The commercial production of asbestos in the United 
States in 1902 was chiefly from the mines at Sall Mountain, White 
County, Ga., with smaller quantities from Hillsdale, Berkshire 
County, Mass. This production was 1,005 short tons, valued at $16,- 
200, an increase of 258 tons in quantity and of $2,702 in value over 
the production of 1901, which was 747 short tons, valued at $13,498. 
The production in 1900 was 1,054 short tons, valued at $16,310. In 
addition there were reported as produced but not marketed in 1902 
1,500 short tons of crude asbestos, valued at $30,000. 

Aaphaltum.— Under this title are included the various bitumens or 
hydrocarbons not discussed under the heading ** Petroleum" in the vol- 
ume on Mineral Resources. The commercial production of asphaltum 
in 1902 was 105,458 short tons, valued at $765,048, as compared with 
63,1394 short tons, valued at $555,335, in 1901—a large increase, 
amounting in quantity to 42,324 short tons and in value to $209,713. 
The production of crude asphaltum in 1902 is reported as 66,238 short 
tons, valued at $236,728. 

° Baurite.—In 1902 the production of bauxite increased to 29,222 
long tons, valued at $128,206, as compared with 18,905 long tons, val- 
ued at $79,914, in 1901. Georgia yielded the greater bulk of the 
product, the remainder being supplied by Alabama and Arkansas. 

Chromic iron ore. —California was the one State to produce any chro- 
mite during 1902, the quantity being 315 long tons, valued at $4,567, 
a decrease of 53 tons in quantity and of $1,223 in value, as compared 
with the production of 1901, which was 368 long tons, valued at $5,190. 
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Feldspar.—Yhe production of feldspar in 1902 was 45,287 short 
tons, valued at $250,424, as against 34,741 short tons, valued at 
$220,422, in 1901. 

Fibrous talc.—This variety of talc or soapstone occurs in but one 
locality in the United States— Gouverneur, St. Lawrence County, N. Y. 
It is used principally as makeweight in the manufacture of paper. In 
1902 the production was 71,100 short tons, valued at $615,350, an 
increase of $131,750 in value and of only 1,900 tons in quantity, as 
compared with the production of 69,200 short tons, valued at $483,600, 
in 1901. 

Flint.—The production of flint in 1902 was 36,365 short tons, valued 
at $144,209, as compared with 34,420 short tons, valued at $149,297, 
in 1901. | 

Fuller's earth. —A8 reported for the Survey, the production of fuller’s 
earth in 1902 showed a decrease in quantity and an increase in value, 
being 11,492 short tons, valued at $98,144, as compared with 14,119 
short tons, valued at $96,835, in 1901. The maximum production of 
fuller's earth was obtained in 1897, when the production was 17,113 
short tons. 

Glass sand.—The production of glass sand in 1902 was 943,155 short 
tons, valued at $507,197; the production of engine, furnace, building, 
molding, and other sands, mined incidentally, was 904,776 short tons, 
valued at $615,817—a total production of 1,847,901 short tons of sand, 
valued at $1,423,614. 

Graphite. —The commercial production of crystalline graphite dur- 
ing 1902 amounted to 3,936,824 pounds, valued at $126,144, as compared 
with 3,967,612 pounds, valued at $135,914, in 1901, and with 5,507,855 
pounds, valued at $178,761, in 1900. The commercial production of 
amorphous graphite in 1902 was 4,739 short tons, valued at $55,964. as 
compared with 809 short tons, valued at $31,800, in 1901. "The decline 
in value was due to & proportionate increase in the production of the 
lower grades. Considerable development and exploratory work was 
done during the year in Montana, Wyoming, North Carolina, and New 
Mexico. In addition, 30,000 pounds of refined graphite, valued at 
$1,800, and 20,716 short tons of crude graphite, valued at $43,600, were 
reported as produced but not marketed in 1909. This gives a total 
production of 3,966,824 pounds of refined graphite and of 25,455 short 
tons of amorphous graphite, with a total value of $227,508, as pro- 
duced in 1902. The production of artificial graphite was 2,358,828 
pounds, valued at $110,700, the average price being 4.69 cents per 
pound, as compared with 2,500,000 pounds, valued at $119,000, in 
1901, the average price being 4.75 cents per pound. 

Limestone for iron fir. —' Phe quantity of limestone used for fluxing 
in blast furnaces in 1902 was 11,878,675 long tons, valued at $5,271,252, 
as compared with 8,540,168 long tons, valued at $4,659,836, in 1901, 
and with 7,495,435 long tons, valued at $3,687,894, in 1900. 
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Magnesitz.—The production of megnesite in the United States con- 
tinues to be limited to California, and during the year 1902 the com- 
mercial production reported was 3,466 short tons, valued at $21,362— 
a large decrease as compared with the production in 1901, which was 
13,172 short tons, valued at $43,057. Of the 1902 production, 380 
tons, valued at $1,723, were sold in 1902, but were mined previously. 

Mica.—The production of mica in 1902 was as follows: 373,266 
pounds of plate or sheet mica, valued at $83,843; 1,028 short tons of 
scrap mica, valued at $13,081; and 379 short tons of rough mica, 
valued at $21,925—a total value of $118,849. 

Mineral waters.—The total production -f mineral waters for 1902 
was 64,859,451 gallons, valued at $8,793,761, as compared with 
55,771,181 gallons, valued at $7,586,962, in 1901—a gain in quantity 
of 9,088,263 gallons and in value of $1,206,799. 

Monazite.—The production of monazite is confined exclusively to 
North Carolina and South Carolina, by far the larger quantity being 
obtained from the former State, and in 1902 this amounted to 802,000 
pounds, valued at $64,160, as compared with 748,736 pounds, valued 
at $59,262, in 1901—an increase in quantity of 53,264 pounds and in 
value of $4,898. "The price per pound received by the miners for the 
monazite produced in 1902 varied from 2.5 to 8 cents, according to 
the percentage of thoria. 

Precious stones. —The value of the gems and precious stones found 
in the United States in 1902 was $328,450, as compared with $289,050 
in 1901, with $233,170 in 1900, and with $185,770 in 1899. "There has 
been a great advance in the lapidary industry in the United States 
since 1894. The fact that larger establishments have been formed, 
which are able to purchase the rough diamonds in greater quantities, 
bas placed our American diamond ‘cutters in a position equal to that 
held by the cutters of Amsterdam, Antwerp, and Paris. The cutting 
of our native gems has also grown to the proportions of an industry, 
notably in the case of the beryls and the amethyst found in North 
Carolina and Connecticut; the turquoise from New Mexico, Arizona, 
Nevada, and California; the fine-colored and deep-blue sapphires found 
in Montana; the colored tourmalines of San Joaquin County, Cal.; the 
chrysoprase mine of Visalia, Tulare County, Cal.; the garnets of Ari- 
zona and New Mexico, and the pale-purple garnets of North Carolina. 

‘Rutele.—The production of rutile in 1902 was less than in 1901. 

Soapstone.—Exclusive of the production of fibrous tale from Gouv- 
erneur, N. Y., the production of tale and soapstone in 1902 amounted 
to 26,854 short tons, valued at $525,157, as compared with 28,643 tons, 
valued at $424,888, in 1901—a decrease of 1,789 tons in quantity and 
an increase of $100,269 in value. The output for 1900 was 27,943 
short tons, valued at $383,541, and for 1899 it was 24,165 short tons, 
valued at $330,805. 
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Mineral products of the United 
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1901. 
Product. 
Quantity. Value. 
METALLIC. 

Pig iron, spot Value esa pede ra eee Re EET long tons..| 15,878,354 $242, 174, 000 
Silver, coining value............. ccc cese eere fine ounces..| 55,214,000 71, 387, 800 
Gold, coining value............... ———— s se aticeue do.... 3, 805, ^00 78, 666, 700 
Copper, value at New York City .....................ueus. pounds..| 602,072,519 87, 300, 515 
Lead, value at New York City............ TON tt erate short tons.. 270, 700 23, 280, 200 
Zinc, value at New York City ............ Lese crece ee rne do.... 140, 822 11, 265, 760 
Quicksilver, value at San Francisco .....................es. flusks 29, 727 1, 382, 305 
Aluminum, value at Pittsburg ................. leer eee pounds.. 7,150, 000 2, 238, 000 
Antimony, value ut San FrancisCO....ooooooommoomoooo. short tons.. 2, 639 639, 902 
Nickel, value at Philadelpbia.. 2.2.22... 00. eee eee eee eee pounds.. 6, 700 3,551 
TO bs ch cu warememaw tee dui ved usin Gas eeu DEP ESeE Temes ee boa es do.... None. |: xwrs3xG cer EVE 
Platinum, value (crude) at San Francisco......... troy ounces.. ], 408 27,526 

Total value of metallic products .............................]...........e... 518, 266, 259 

NONMETALLIC (SPOT VALUES). 
Bituminous coal.................. c ccce ecce esee eee e Short tons..| 225,828, 149 236, 422, 049 
Pennsylvania anthracite........ooooooooooorommmommorsono long tons..| +60, 242, 560 112, 504, 020 
A CIE m T 27, 067, 500 
POUROICUIN a obese e de xx LS EE RE ERdE ones barrels..| 69,389,194 66, 117, 335 
Brick Oy o4saseoceseve SoG ais tna ae Messe su talos vestes eee Ped statutas e rid 13, 500, 000 
Cement S oss da RE PUN MS barrels..| 20,068,737 15, 786, 789 
A cus ck e NU dete icq ete uc TE xeu pois ep NEP S EE 55, 615, 926 
Corundum and emery................ ceeeee eere short tons 4, 305 146, (H0 
Crystallite iu A a e do.... 14, 050 41,500 
Garnet for abrasive purposes. ........ 0... ee eee ee eee eee ce eeeee do.... 4, 444 158, 100 
fte ——————ÓÁ—— ——————À—— o — ues 980, 703 
Infusorial earth and iod ————— Áo short tons.. 4, 020 52, 95) 
MAIS EOS M "cT eM NS 57, 179 
Oilstunes GIO ova di EI RE UA EE eee rect berate E EE E eek 158, 300 
ArsenionsOoxilé. e short tons.. 300 18, 000 
Borax (refined) A do.. 5,344 697, 307 
BOX COTO ico e ean A ee ana ex sea n exemit do.... 17, 887 314, 511 
Bromine uc A carbs ALD pounds.. 552, 043 151, 572 
PUNO DAT Goce. deve dei vhi ecenhsE cae ci uk ce lee wee EC short tons.. 19, 586 113, 803 
am Tn do.... 633, 791 1,506, 641 

¡A e ee ee E a n da a eedan i do.... 1,750 43, 200 
IU PT" n do... 99, SNO 124, 880 
Phosphiute TOUR ouoode eee wach E ERE PS IEEE DUAE long tons ], 483, 723 5,316, 403 
DTI os ba ano A Ned Rede ese RE s Mid E NES E do... 241,691 1, 257, 879 
xi IX ech aR aha ee ee esos cC barrels. 20, 566, 661 6, 617, 449 
Sul Pll: is vc ie cau eim eed actes was secca DOT TOUS: (a) a 
Bürytea QOride) ssec a EE EN ek elie pda epa d Reed do.. 49, 070 157, 844 
CONT OX TIU zonis oue sca b thes ta pounds.. 13, 360 24, 048 
MiBerul PAIDOS ucc x qe RETI ET DNE DOE RE EIN short tons.. 61, 460 789, 962 
AMO TIR si RO DN do.... 46, 500 3, 720, 000 
ASDESTOS E uda cpi este d decal ee mee qu cut ada E eas short tons.. 747 13, 498 
AS DUI a o od ed IÓ do.... 63, 131 555, 335 
edi PR A A rd long tons.. 18, 905 79, 914 
Chromiec OA a do.... 368 5, 190 
Clay (all other than brick)..........oooooooooocconoo... short tons..|.............. 2, 576, 932 
FCS PAP ti o odia eat e ses T cosas OG bs URGE DU uL ARR ERR pa do.... 34, 741 220, 422 
Fibrous- UO. ar ido hss. cured pupa. Hee ek MEE do.... 69, 200 453, 600 
A A Ue LU Pa dee dd do.... 34, 420 149, 297 
Fullers FO vc qn fase ccs 14,112 96, 835 
ae PH t TET Seen Os e mede wes ed braces sede e e 
Graphite (crystalline)... 2. cece cee eee cece cee e... pounds.. 3, 967,612 
Graphite (amorphons) crono eee Short tons.. 809 167, 714 
Limestone for iron flux .......... e. cee cece cee cece eens long tons.. 8, 540, 168 4, 659, 836 
Maense 2 uode us uva Ei eee du imei d oe eme que area ut short tons.. 13, 172 43,057 
MiLDpitlese OTE 4055265 a rd Rica long tons.. 11,995 116,722 
Mien ESO A a CEDE pounds.. 360, 060 98, 559 
Miei DSCOIIUD) A E E ES short tons.. 2,171 19,719 
Mineral O A arcu eae Gem nou de gallons sold..| 55,771, 188 7,586, 962 
M val pP pounds.. 748, 736 AY, 262 
Ozocerite IEA a teen ses ii ERE E epe ER KR do.... None. None. 
Preciós SIONES oc dom ve ra icebre eave WM ELI Lek aaa es oa el tdseet we ese See 289, 050 
PUI COBO test de Mba aca eee Rae ae eet short tons.. None. None. 
NOVO Ve sa baa a aide Cea UEFA EA oa ee tei edo’ pounds.. 44, 2250 5,710 
A Ee ueri See D pax Busen eee ce Ra err short tons.. 28, 643 424, 588 
Uranium and vanadium .......................eelllee eren ..do.... A c ERN: 

Total value of nonmetallic mineral products.................].............. 567,318,592 

Total value of metallie produets; icieeeeelelcae e hr ee ien mtr 518, 266, 259 

Estimated value of mineral products unspecified ............].........LLu.. 1, 000, 000 

Grand total. ob bee kes co ue Ev eU PEL eee tars oM See ees lake a c EDU 1, 086, 584, 851 


nM I DC ———————————————— —————————— 


aCombined with pyrite. 


————M————— 


Sales in 1901 and 1902. 


1902. 


Quantity. 


17, 821,307 
55, 500, 


...n. o. n.no..o..oe. on... os 


200, 216, 844 
36, HU, 710 


eas eee eee setae 


*ee2992529299 


"ac: 


4, 739 
11, 878, 675 
3, 466 


802, 000 


ee ee 29 


e" 09727227226 


———— 


e.....e..... no. 


en. .... o ..ooeoa 


e... .. oo ono...» 


Value. 


$372, 775, 000 


11,757,575 
80, 000, 000 
76, 068, 954 
22, 140, 000 
14, 625, 596 


290, 558, 483 
76, 173, 586 
30, 567, 668 


2,089, 341 
25, 750 
12,741 


182, 108 


5,271,252 
21, 362 


SUMMARY. 


+34, 388, 695 
—23, 301, 850 


e. ....... o on... oo 


.....:....o.b65%<9%9.%.. 


9220920299297 


<<... ...........o 


*--2925ec(000-9»25260992€ 
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Increase (+) or decrease (—) in 
° 1902. 


#130, 601, 000 


369, 775 


++ ++ 1 1 +++ 
se 
Es 
© 
£ 


26, 100 
155, 029 
552, 700 

17, 150 
112. 139 
622, 959 


611, 416 
21,695 
61, 159 


*9209792237»20999229 


+ 90,072,089 
+123, 992, 325 


+174, 0604, 414 
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Per cent of increase (+) or 
decrease ( — ). 


Quantity. 


acononanosananaaaaj]|ececanonscncnsanosoasjoeonesoenso nn css... 
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Value. 


+ 12.24 + 53.93 1 

+ .82 + .52 2 

+ 1.69 + 1.69 3 

+ 9.53 — 12.29 4 

— 2.26 — 4.90 5 

+ 11.44 + 29,82 6 

+ 15.35 + 6.19 7 

+ 2.10 + 2.08 8 

+ 34.94 + 17.52 9 

— 14.21 — 23.93 i 

1 

— 93.32 — 93.41 | 12 

nee oaa E E M s en + 23.92 | 13 
+ 15.23 + 23.03 | 14 

— 38.68 — 32.29 | 15 

uud anui dE + 14.04 | 16 
+ 27.92 + 7.17 | 17 
sida uui n. + 8.70 | 18 
+ 28.33 + 60.68 ¡ 19 

aj. af lace seve SES E + 16.0% | 20 
— 1.25 — 28.37 | 21 

+ 7.0 +103. 21 | 22 

— 11.66 — 15.99 | 23 
A Tee + 14.94 | 24 
+ 40. 92 + .55]|25 
eso a EN Erie + 4.60 | 26 
a p IP is + 40.09 | 27 
+341. 00 4-351. 00 | 25 

$225. 07 --251.01 | 29 

— 85.46 - 71.09 | 30 

— £6.91 — 16.89 | 31 

+145. 16 +4 138,88 | 32 

+ DS. 82 + 38.68 1 33 

— 2S, NG — 40.39 34 

— 87.55 — 80.80, 35 

+ . 44 — 11.72 | 36 

— 13.99 — 24.71 37 

+ 15.96 — 14.24 , 38 
dro O 39 

+ 25.67 + 28.71 ' 40 

— 72.08 — 72.08 41 

+ 18.56 + 19.54 | 42 

+ 13.22 + 7.97 | 48 

+ 34.23 + 20.02 | 44 

+ 07.04 + 37.76 | 45 

+ 4.57 + 60.43 | 46 

— 14.40 — 21.12 ! 47 
A — 20.02 ' 48 
+ 30.36 + 13.61 49 

+ 2.75 + 27.241 50 

+ 5.65 — 3.41. Ol 

— 18.57 + 1.33 52 

saan RN ias | a3 

Ei m no 1154 

{ +485. 78 | + BOR V5 
+ 39.09 + 13.12 | 56 

— 73.69 — 50.39 57 

+ 37.37 + 52.42 | 58 

+ 16.44 — 14.18 | 89 

— 36.57 + 72.45 60 

+ 16.30 + 15.91 6l 

+ 7.11 + 8.26 | 62 

03 

ida + 13.63 | 4 
65 

66 

— 60.25 + 23.60 ¡ 67 
4916.00 |..:.... 2. Lees 08 
MIENNE + 8.82 69 
o + 23,92 7 
71 
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Mineral products of the United States 


. 1880. 
Product. SSS A $ 
. Quantity. Value. 
METALLIC. 
1 ' Pig iron, value at Philadelphia......................... long tons.. 3, 375, 912 $89, 315, 569 
? Silver, coining value 02.4 cease c ro se sr ere EXTA AE fine ounces..| 30,320,000 39, 200, 000 
3 | Gold, coining value ............ ccce cc cec eee casse eene do.... 1, 741, 500 36, 000, 006 
4 | Copper, value at New York City........................... pounds..| 60,480, 000 11,491, 200 : 
5 | Lead, value nt New York City...2...................... short tons.. 97, 825 9, 782, 500 
6 | Zinc, value at New York O do.... 23, 239 2,277,432 
7 | Quic ksilver, value at San Francisco ................... sss. flasks.. 59, 926 1, 797, 780 
8 | Nickel, value at Philadelphia ............................. pounds.. 233, 893 257, 282 
9 Aluminum, value at Pittsburg .................ccelel elles. a Ka 2.25 EEEN oe bate EY 
10 | Antimony, value at San Francisco.............. Ries short tons.. 50 10, 000 
11 | Plutinuin (erudc), value at San Francisco.......... ..troy ounces.. 100 400 
12 Total value of metallic produets.....................-LuLLeee s] ---sleeee-es. 190, 132, 163 
NONMETALLIC (SPOT VALUES). 
13 | Bituminous conl... duos co euaau m ER xb CrER LESZT CE VS long tons.. 38, 242, 641 53, 443, 718 
14 | Pennsylvania anthracite ...................l een ecw eee eee do....| 25,580,189 42, 196, 678 
NIC NER docs reor ete 18, 356, 055 
Petroleo a RICO CE d Pad ae ee eae barrels 26, 286, 123 24, 153, 233 
1G A a to ddd IU do....| 25,000,000 19, 000, 000 
18 | Natural gas E A Sars EE EE E cr TP A A 
I9 Cementi AAA a Rr RE a SR A barrels.. 2, 072, 943 1, 852, 707 
207 RI Ce uua. cerea preci eee wee Saks Ne Ux pep end DE E ERAS do.... b, 961, 060 4, 829, 566 
21 Phosphate A tre Ro mex Rus long tons.. 211,377 1,123, x23 
22 ! Limestone for iron fix soc ccc osea e abe e ee ER RETE do.... 4, 500, 000 8, 500, 000 
23 | Mineral WATER encre teria x Ree gnllons sold. g 2, 000, 000 500, 000 
24 Zine White Mem short tons.. 10, 107 763, 738 
25 Potters CINY A a A E do.... 28, 871 200, 457 
26 | Mineral paints sc o0s es do.... 3, 604 135, 840 
27l DOTA DI cress Soy ale excede ue Sa PUN ie iid pounds.. 3, 692, 443 277, 238 
28 GON L Lo vesewezeksendsedsizzeraac a Pie Eus short tons.. 90, 400, 000 
20s TETSU E co CaS ok whee ae ge Ld secede Woes deus AA 500, 000 
: TOMS ONC cy cede seen wees eR dad aat wes ene E ed eat short tons.. 4,210 54, 730 
al PIU exe eu w ERIS ETC Ux RE aoe Soke eed e long tons.. 2, 000 5, 000 
A A ce) ate a Rie he recuset E UE rr PEN short tons.. 8, 441 66. 665 
Dis Manganese OI eua sva hr hues Ra NRRIAWE REESE RE RU E long tons.. 6, 761 86, 415 
5 ecd UA sa short tons.. 441 4, 140 
dO PROCIOUS A O A Duo uu qa wantice sd oi qd ME a E 100, 000 
36 Bromine SR" pounds.. 404, 690 114,752 
ARE e ath aa Bie cute a EE cote as short tons.. 1, O44 29. 280 
qs Bürvtes (CRUG seal do.... 20, 000 80, 000 
3t DS ——————— ———— RR poundas..|.............. 49, 500 
4U | NDHSLOHPR A A er aa Aree M e ad arene eka ns Qus eoe M o rir 200, 000 
AT 3 USS) ete. cis pounds.. 420, 000 8, 000 
42> MUT iv uus e sek ote sere CUCINA e OS Tata oia short tous.. 1, 000, 000 500, 000 
A Ma T long tons.. 20, 000 80, 000 
44 | Fluorspar.............. eee ee eese see oos Rlort tons.. 4, 000 16, 000 
45 | Chromiec iTOILOFG. ees sun can bose Cee Saeed e Eee mpm long tons.. 2, 288 27, 808 
46 | Infusorial earth 2.0.0.0... cece cee eee cece ween eee Short CONS. 1, 833 45, 660 
47 go Luc SPI long tons.. 12, 500 60, 000 
A8 DIC erc OU Gace ce tats pounds.. 81, 669 127, 825 
49-1 :CobDBRTEOXIOQG s cues ots dati ee EN IET Pe we E beceme zia do.... 7,251 24, 000 
50 | Slate ground asa pigment........... ccc cence eee rr short tons.. 1, 000 10, 000 
AS, HSU Red oe ae td ode ewes Carta sec esc A seta tos d IAS UE do.... 600 21, 000 
pe ASH USOS eec shoes A Galen beret tuna oe aa do.... 150 4,312 
NM cl cT rei ee Enea a NES pounds.. 100 400 
H | Lithographic stone................cc. cercle e ert A | veo eive me [pr ERES LE 
55 Total value of nonmetallic mineral products.................].............. 173, 279, 135 
56 Total value of metallic products. 20... cock eee ee cee eee eee eem IIIe | 190, 132, 163 
57 Estimated value of mineral products unspecified ............|.............. G, 000, 000 
58 Grand total o los de e Sion 369, 411, 298 


ne 


a Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product. 


SUMMARY. 27 
for the calendar years 1880-1902. 

1881. 1882. 1883. — | 

Quantity. Value Quantity. Value. Quantity. | Value ] 
4,141,251 $87,029. 334 4, 623, 323 $106, 336, 429 4, 595, 510 $91,910,200 1 
33, 077, 000 43, 000, 000 86, 197, 695 46, N00, 000 35, 733, G22 46, 200,000 + 2 
1,676. 300 34, 700, 000 1,572, 186 32, 500, 000 1, 451,249 30, 000,000 3 
71, 650, 000 12, 175, 600 91, 646, 232 16, 035, 091 117, 151, 795 15,061,507 4 
117. 085 11, 240, 100 132, N90 12,624,550 143, 957 12,322,719 5 
26, 00 2, 680, 000 33,765 3, 646, 620 36, 872 3,311,106: 6 
60, 851 1, 764, 679 52, 732 1, 487, 042 46, 725 1,253,632 1 7 
265, 668 292, 235 281,616 TY] 58, 800 62,920 | 8 
A II A A O os 83 u 9 
50 10, 000 60 12, 000 60 12, 000 , 10 
100 400 200 600 200 600 | 11 
————— 192, 892, 408 lion S 219,755,109 Lois 203, 128, 859 | 12 
48,179,475 60, 224, 344 60, 861, 190 76, 076, 487 68, 531, 500 82,237,800 | 13 
2x, 500, 016 64, 125, 036 31, 358, 264 70, 55, 094 34, 336, 469 77 257,05 14 
Iie ee saut oes iE 20,000,000 |................. 2), 000,000 |................ 20, 000, 000 15 
27, 661, 238 25, 448, 339 30, 510, 830 24, 065, 98% 23, 449, 633 25,790,252 16 
30, 000, 000 20, 000, 000 31, 000, 000 21, 700, 000 32, U00, 000 19, 200, 000 | 17 
ttc m MUS cU Key ue a 215,000 o ctii as 475,000 | 18 
2, 500, 000 2, 000, 000 8, 250, 000 3,672, 750 4, 190, 000 4,293,500 | 19 
6, 206, 000 4, 200, 000 6,412,373 4,320, 140 6, 192, 231 4,211,042 | 20 
266, 734 1, 980, 259 332, 077 1, 992, 462 375, 340 2, 270, 250 | 21 
6, 000, 000 4, 100, 000 3, «50, 000 2, 310, 000 3,814,273 1, 907, 136 | 22 
3, 700, 000 700, 000 5, 000, 000 $00, 000 7,529, 423 1,119,603 | 23 
10, 000 700, 000 10, 000 700, 000 12, 000 M40, 000 | 24 
25, 000 200, 000 * 83,600 210, 000 35, 540 250, 000 | 25 
6, 000 100, 000 7, 000 105, 000 7, 000 84,000 | 26 
| 4, 046, 000 304, 461 4,236, 291 338, 903 6, 500, 000 ^85.000 | 27 
85, U00 350, 000 100, 000 450, 000 90, 000 420.000 | 28 
Jus ete Un ME 500,000 [Scsi oon vos 200; OUD Lecce eue scm od xe 600, 000 ' 29 
5. 000 60, 000 6, 000 75. 000 6, 000 75,000 | 30 
10, 000 60, 000 12, 000 72, 000 25, 000 137,500 | 31 
7, 000 75, 000 6, 000 90. 000 8, 000 150,000 | 32 
4,895 78, 425 4, 532 67, 980 6,155 92,325 | 38 
2, 000 R, 000 3, 000 10, 500 3, 000 10,500 | 34 
Loewe io scu e E dae 10,000 bonds. cc cer ios I50.000 |- Zarate eae oes 207,050 | 35 
300, 000 75, 000 250, 000 75, 000 301, 100 72,204 | 36 
509 ' 80, 000 500 80, 000 550 100,000 | 37 
20, 000 80, 000 20, 000 80, 000 27, 000 108, 000 | 38 
400, 000 30, 000 425, 000 34, 000 575, 000 46, 000 | 39 
AM PH MN. 150. 000" | eee eser vc od 200,000 Joe... eee cece ee 150, 000 | 40 
500, 000 8, 580 600, 000 10, 000 600, 000 10,000 i 41 
1, 000, 000 500, 000 1, 080. 000 540, 000 972, 000 486,000 12 
25, 000 100, 000 25. 000 100, 000 25. 000 100, 000 | 43 
4, 000 16, 000 4, 000 20, 000 4, 000 20,000 | 44 
2, 000 30, 000 2, 500 50. 000 8, 000 60, 000 | 45 
1, 000 10, 000 1, 000 $, 000 1, 000 5,000 | 46 
14, 000 70, 000 14, 000 70, 000 14, 100 71,112 | 47 
100, 000 250, 000 100, 000 250, 000 114, 000 285, 000 | 48. 
8, 280 25, 000 11,653 32, 046 1, 096 2,795 | 49 
1, 000 10, 000 2, 000 24, 000 2, 000 24,000 | 50 
600 21, 000 600 21, 000 1, 000 27,000 | 51 
200 7,000 1,2 36, 000 1, 000 30,000 | 52 
200 | 700 5 1, 800 650 2,000 | 53 
90 , 1-000 obese de estos A oat cai uoi epe Rus decur T UL ge Ld 54 
Oe ee ree 206, 783, 144 MGE 231, 340, 150 ee odes 243,812,214 | 55 
TON ROSE: 192, 892, 408 conoser Rx 219; 3:3, T1091 cee eaves uc bums 203, 128,859 | 56 
voce ES 6, 500, 000 jme 6,500,000 |..........L.su. 6,500, 000 | 57 
EPI | 406, 175, 552 S SA 453, 141,073 | 58 
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MINERAL RESOURCES. 


Mineral products of the United States for 


1884. 
Product. 
Quantity. Value. 
METALLIC, 

Pig iron, value at Philadelphia......................... long tons.. 4, 097, R68 $73, 761, 624 
Silver COUN vali. scs. sie ceo ek Se vedo rx mnm e E a Ree fine ounces..| 37,744,605 48, 800, 000 
Gold, coining Vil Os aaa tales ex s ra a E pen d ch aC oe eae do.... 1, 459, 949 30, 800, 000 
Copper, value at New York City ......................Les. pounds.. 145, 221, 934 17, 789, 687 
Lead, value at New York City .................eeeeees. short tons.. 139, 897 10, 537, 042 
Zine, value at New York City ......ooooooooonrcccororaranonos do.... 35, 544 3, 422, 707 
Quicksilver, value at San F raneiseo .........-. cesse rene flasks.. 31,913 936, 327 
Nickel, value at Philadelphia. .... 0.2... eee ween pounds.. 64, 550 48, 412 
Aluminum, value at Pittsburg ..............- sese n ee do.... 150 1, 350 
Antimony, ‘value at San Francisco ..................... short tons.. 60 12, 000 
Platinum (crude), value at San Francisco............ troy ounces.. 150 450 

Total value of metallic products...................... A 186, 109, 599 

NONMETALLIC (SPOT VALUES). | 

Bituminouscoal............... c cc ccc eww ccc ce eee sehen long tons..| 73,730, 539 77, 417, 066 
Pennsylvania anthracite.......ooooooooooooooomonmnncoro.oo. do....| 33,175,756 66, 351,512 
AET O EENE cix s ducendi A A wie eU RM ER E Red A A DEM 19, 000, 000 
POITO A ÓN barrels.. 24, 218, 438 20, 595, 966 
IOs es Gaia AS CAEN E Ced ea Macs ta amnes s do....| 37,000,000 18, 500, 000 
NATAL ENS. c i ee ee ct ee WINE aie asa Rubi Tiu AE A 1, 460, 000 
GO Nur t RTT Tcr Her E E wala menace id A a ae qus 
Clay (all other than brick)...................eleeeeeee short tons.. 39, 200 270, 000 
a TOI SM MN assem O = Bee eer barrels.. 4, 000, 000 3, 720, 000 
HU ones cxt PT es ERR OC uper dM cM E do... 6,514. 937 4,197, 734 
Phosphate roek A Eua ce pce dedo i end long OnE 431, 779 2. 374, 784 
Limestone for iron flux ......o.oooooooonoomoosnncorsonarrion... ; 3, 401. 9: 1, 700, 965 
Mineral waters... ccce ce wc wwe e eee ec cece ee noo gallons soldos 10, 215, 328 1, 459, 143 
AID TIO a o RE short tons.. 13, 000 910, 000 
Mineral paita a iun i Gu wx Re Exp d p aod eae eo eed Eia meee do.... 7,000 84, 000 
BOX sree Gt vinee oa pounds.. 7,000, 000 490, 000 
LU DSIIIIES cect a sheen cates dd KR Nue UE Vai s short tons.. 90, 000 390, 000 
Grindstones.........0.ccceee eese eee T NET IR PECORE ARA 570, 000 
Fibrous ttle 224 v Dex OC OE uan Va Vae ee short tons.. 10, 000 110, 000 
PATIO EL keane ew RODA aie EROS IQ ce e a ..--.. dong tons.. 35, 000 175, 000 
SOLDSUOTIO: 2. cp epu Rib E Cea nO aM s Re vanes ee short tons.. 10, 000 200, 000 
Manganese OT O cuina eee o resoresem rro Verna RES a long tons.. 10, 180 122, 160 
AspNhaltúM escore vs e rc a oe chee CARA a short tons.. 3, 000 10, 500 
Precious Stones .....oooonoomomommmonmnoso. o gi d Mmm wer p 222,975 
BOM e ees zbesce ixerp e) qr xe pd RR e edes ue "Ao pounds.. 281, 100 67, 464 
COPIA ANA i pls edu we wa ara teat dd short PUER A 600 108, 000 
A O A A e RR cd qaa dx E 25, 000 100, 000 
A Qe saute ed es COE bs Gees ce LA C AE EA VES d eg Vau | ue Ries wie e 
MAISON suena alegre a VEI PRESA ME mata said) ei Du xe et al eaa caesa eati de and 150, 000 
Qilstones, Cte. HE ous suse eA A POE sad dal ue ie pounds.. 800, 000 12, 000 
NWS sce isis "—— eR short tons.. 875, 000 437, 500 
A dete ee oie wise, Ua E Wes Abe ed WEN Das long tons.. 30, 000 120, 000 
EIUOPSDBEZ o ER wie ewe C a AA short tons.. 4, 000 20, 000 
CHTOIICITOILOPG us nal qaae ate ers long tons.. 2, 000 85, 000 
InfusorinLeartli-o. A eee oca A AN short tons.. 1, 000 5, 000 
FOLISDüE osea ve ve dude eo obs v mar ie ES RR EE WES long tons.. 10, 900 55, 112 
Bru A cde E A O Teig ae ¿.pounds.. 147, 410 368, 525 
CODAICOXIdE te do.... 2, 000 5,100 
Slate ground as a pigment .. ae ees s dM o Seles esa short tons.. 2, 000 20, 000 
Sulph RT dia a do.... 500 12, 000 
SDE ds A A we LOW AAA da do.. 1, 000 30, 000 
RUE A Ad ada pounds.. 600 2, 000 
Lithographic stone .................. EPE E BNOFU TONS SL eas eee dean veal e px ROS eei 

Total value of nonmetallic mineral products.................]......... ese 221, 879. 506 

Total value of metallic produets........... ee cee cee elec nce cceeeceee 186, 109, 599 

Estimated value of mineral products unspecified ............].............. 5, 000, 000 

GONE COW cc caen de ER WAR E | rxcducsewia s 412, 989, 105 


a Prior to 1859 quantity and value are for rough stone quarried; since 1890 they are for finished product. 


SUMMARY. 


the calendar years 1880-1902—Continued. 
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5, 683, 329 $95, 195, 760 
39, 445, 312 51, 000, 000 
1, 881, 250 35, 000, 000 
161, 235, 381 16,527,651 
130, 629 12, 200, 749 
42, 641 3, 752, 408 | 
29, 981 , 060, 000 
214, 992 127, 157 
3, 000 ,000 | 
35 7. 000 
50 100 
MARE ose ERE 214, 897, 
73, 707, 957 78, 481, 056 
34, 853, 077 76, 119, 120 
CAS 19, 000, 000 
28, 064, 841 19, 996, 313 
Pe a hiik 10, 012, 000 
6, 200, 000 
44, 800 325, 000 
4, 500, 000 3, 990, 000 
7,707, 081 4, 736, 585 
430, 549 1, 872, 936 
4,717, 163 2, 830, 297 
8, 950, 317 1, 284, 070 
18, 000 1, 440, 000 
18, 800 315, 000 
9, 778, 290 488, 915 
95, 250 428, 625 
AA e: 1 250, 000 
12, 000 125, 000 
55, 000 220, 000 
12. 000 225, 000 
30, 193 271,636 
3, 500 14. 000 
AR cile 119, 056 
428, 334 141,350 | 
645 116, 190 
10, 000 50, 
415, 525 33, 242 
ue HQ 140, 
1, 160, 000 15, 
800, 000 400, 000 
30, 000 120, 000 
5, 000 22. 000 
2. 000 , 000 
1, 200 6, 000 
14, 900 74,5 
, 000 70, 000 
35, 000 36, 878 
2, 500 75, 000 
200 6, 000 
600 2. 000 
AA 230, 088, 769 
e He PTD FA 214, 897, 825 
ción 800, 000 
AREE 445, 786, 594 
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MINERAL RESOURCES. 


Mineral products of the United States for 


1888. 
Product. o ee) es 
Quantity. Value. 
METALLIC, 

1 | Pig iron, value at Philadelphia ......................... long tons.. 6, 489, 738 $107, 000, 000 

2 | Silver, coining value... oe ee cee nce eere fine ounces.. 46, 783, 032 59, 195, 000 

3.) Gold, eolning Valle ic A rax RE eR RR do.... 1, 604, 927 33, 175, 000 

4 | Copper, value at New York City .....ooooooooononoonomooo.. pounds..| 231,270, 622 33, 833, 954 

5 | Lead, value at New York City..............00-02---05- Short tons.. 151, 919 13, 399, 256 

6 | Zinc, value at New York City ........ooooooccornncarronoron.. do.. 55, 903 5, 500, 855 

7 | Quicksilver, value at San Francisco ....................LL.. flasks. 33, 250 1, 113,125 

8 | Aluminum, value at Pittsburg ....................uee.le... pounds.. 19, 000 65, 000 

9 | Antimony, value ut San Francisco ..................L.. short tons.. 100 20, 000 
10 | Nickel, value at Philadelphia ............................. pounds.. 204, 328 127, 632 
A E E E dO. O CEEE EE 
12 | Platinum (crude), value at San Francisco............ troy ounces.. 500 2, 000 
13 Total value of metallic productS....o.o.ooooooooooccncrcnccocococo lar 253, 731, 822 

NONMETALLIC (SPOT VALUES). 

14 | Bituminous conl.................. we cece eere short tons. 102, 039, 838 101, 860, 529 
15 | Pennsylvania anthracite................ cece cee eee ene long tons..{ 41,024,611 K9, 020, 483 
DTN A RD rs 25, 200, 000 
Tio Petroli uu ous toe queres o Ev OR aca Re D IC Ree CR BUR ee Era a barrels..| 27,612,025 17,947,620 
18: Natür VS Vi ced SA ex pete eti peg a tas quate eue 22,629,875 
19: Briek A au dad esae uude Qu. qoi du os eee eae 7, 500, 000 
20 | Clay (all other than brick)........................leus. short tons. 41,160 300, 000 
BUY WOOT isa oc II O barrels.. 6, 503, 295 5, 021, 139 
29 Mineral Wate ds rs COUP ERE ea eee E CR e ena gallons sold.. 9,578, 648 1,679, 302 
Zion Phosphate TOC ai long tons.. 445, 567 2, 018, 552 
Vi A REPRISE aia PUNCH Ud iR NA E d a RATS OR on d barrels.. 8, 055, 881 4, 374, 203 
25 | Limestone for iron lux ...................-eeeee eee long tons.. 5, 435, 000 2,719, 000 
NANO Wite n Eie oos ee shea wax hie on vnde d e an LRQ e short tona.. 20, 000 1, 600, 009 | 
A A T PECIA T PI rr do.... 110, 000 550, 000 
28- e Locos sudes Sende sats da aede una A Date Bes aCR Ca UR pir mas pounds.. 7, 589, 000 455, 340 
29 "Mineral PAINS eee e Se orate sneled EA OE CR Wo cero eR a ER short tons.. 26, 500 405, 000 
30 | CERO MUGS uua en eua O Ems sa va Ded roe o peso Dr ie Ste aw Bata eras 241, 800 
SI UBEIDEOUSAHIO oder ER dra C RENTUR cage sean RON e ed short tons.. 20, 000 210, 000 
32 POSUERE A 4LCR cer b D wae wa ri a petia a DU ae Ede ET do.... 53, 800 331, 500 
O A AER ACE de Vosa acd dos d eura Dd dot dais pees do... 15, 000 250, 000 
di PTOCIOUS StOIIQN, «crx come Rr 9E XP ERE iari A PA as s 139, 850 
mr PORTO s cce ec etch eo bu han eae ide Sa RD Eq CA EX long tons.. 54, 331 167, 654 
9D. COLUM oy acai exe iw ra CEPRVAF EC OE eed CREDE Y Y ee short tons.. 589 91.620 
37 | Oilstones, GIO. US. Lie Tes err dum tate A AAA meine pounds.. 1, 500, 000 15, 000 
IS MICR MP do... 45, 000 70, 000 
39 | Barytes (Ord) ais oi eens hci ES E CR ER RC iae a short *ons.. 20, 000 110. 000 
40 | BTOITE HO <a A LEER ERE HOC ERAS DU RVE DE pounds.. 307, 356 95,290 | 
AT T PINGS PAT . vue caves ni to quien A re saos a TR E do short tons.. 6, 000 30, 000 : 
422 ECTS ou AAA ERR EE Ea ai long tons.. 8, 700 50, 000 | 
43 Manganese OF oues cus e qnot Re id do.... 29, 195 279,571 | 
dT URDU. ue cedet eset aetas wate wen cue vances tends do.... 30, 000 127.500 | 
do y GTAP Rnd oa sess eer T autem Reena a ENS pounds.. 400, 000 33, 000 
dor Baie ite S oorr mec tine wear eae wein dcs ta ase Ere eos croteced long tORS oan ew varie exo rx erae 
O NEP nianie e e E Ea aa EEA BDOFPUTODB- AA [ean rn ne ark es 
A O Ead ed Mete au a ER M Cd do.... 300, 000 150, 000 
49 LTütasoriul earth sack eerte eo E a eret RR rrr ee do... 1,500 7,500 
E A A PI 81, 000 
51; Chromiec TION: OF Aw o als long *ons.. 1, 500 20, 000 
ur A A O O pounds.. 8, 191 15, 782 
A) ELE ke shew be ea Sica EUR WAS ra Rede AAA ek Erw 
5 A SDOSIOS Liu uan wa 4 ea lee dpi A E E EAN do.... 100 3, 000 
Do RAGIO eese cue euis E Sore S ace e ora E Ohh ayaa Satis Da e e d a4 n eed pounds. 1, 000 8, 000 
56 | Ozocerite (refined) ...................cclle ecce eee re eaten do.... 43, 500 3, 000 
57 Total valne of nonmetallic mineral products. .... 02... cece eee le cee eee ences 286, 150, 114 
58 Total value of metallic products oo... 0c. cc cee cee eee le cece eee 253, 731, 822 
59 Estimated value of mineral products unspecified. ...........0/. 2... ee eee ewes 900, 000 
60 Grand total O es Vv Ead Pe aaa e o tuii died 540, 781, 936 


a Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product. 
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the calendar years 1880-190¢—Continued. 
1891 


1890. 


| 


7,608, 642 000, 000 $151, 200, 410 1 
51, 854, 851 396, 988 70, 464, 645 2 
1, 590, 869 886, 744 000 3 
931, 246, 214 907, 809 4 
156. 397 794, 235 5 

68, 860 ' 791, 824 6 

96, 484 ' 190, 500 7 

47, 468 97, 335 8 

115 28, 000 9 

252, 663 151, 598 10 

ME ed AAA EI Y 11 
500 2, 000 12 


Ce quom om LIU o nt mos ler ee 

eee a sup dee 267, 247,083 |......----=="""** 18 
| ee Z 

95, 685, 543 94, 504, 745 14 

40, 714, 721 65, 879, 514 15 

adalah ad EE E 42, 809, 706 "me 4, 16 

35, 163, 513 ,963, 30, 17 

eee Re nah 21,097, rr rro...» 16, 18 

SUMMAM 8, 000, re a peo PUE 9 19 

329, 665 635, 578 | 20 

7,000, 000 5, 000, 000 6, | 21 

12, 780, 47 1, 748, 2, 22 

550,24 2,937, 8, 23 

8, 006, 565 4,196, 4, 24 

6, 318, 000 8, 159, 2, 26 

16, 97 1, 357, 600 |....------ 2^ nag" 1, 26 

r 261,76 764, 27 

8, 000, 000 500, 28 

34, 307 483, 166 29 

MT DBT |....0 20220000237" 30 

23, 244, 170 31 

51, 171, 537 32 

12, 231, 708 33 

gu 188,807 |....-..--- zzzi 94 

93, 202, 119 85 

2, 105, 565 36 

5,982 ,980 Peces 37 

49 ; 38 

19 106, 318 89 

418 125, 40 

9 45, 41 

6 42 

24 ; 43 

21 44 

access. —— dE gus eos E 45 

2, 5 | 46 

1.150 | 780 |.--zon| ^ ^ $5 69,880 47 

139 i 48 

3 " 988 | 49 

paite S DEED OS EE f 50 

30, 580 | 61 

1 $1 62 

A rere E RE 63 

80 m4 

1,000 : 955 

50, 000 56 

o — ES 

A ^ DBZ LR eres <7 97 

sao “POUR ree oo geeceues 58 

NA —— UU dl mre sca AS 59 

623, 171, 594 60 
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Product. 
Quantity. Value. 
METALLIC. e 
1 | Pig iron, spot Valle. is Ae long tons.. 9, 157, 000 $131, 161, 039 
2 Silver, coining vnlue............... leere eee eene fine ounees..| 63,500. 000 82, 099, 150 
3 Gold, coining VAIN ccs oc clesie E REX MR XeU A DUREE xx do.... 1, 596, 375 33, 000, 000 
4 | Copper, value at New York City .......................... pounds..| 352,971,741 37,977,142 
5 Lead. Value at New York CIV ei ecu ie tei nee cohen sue short tons.. 173, 6^4 13, 592, 320 
6 , Zinc, value at New York City................. c ccce eere do.... 87, 260 8, 027, 920 
7 Quicksilver, value at San Francisco ........................ flasks.. 27,993 1, 245, 659 
8 Aluminum, value at Pittsburg.......................uuu.. pounds.. 259, N85 172, 824 
9 Antimony, ‘value at San Francisco ..................... short tons.. 1,790 276, 116 
10 Nickel, value at Philadelphia...........0..... 222. eee eee pounds.. 92,252 50, 739 
PED rem do.... 162, 000 32, 400 
1? , Platinum, value (crude) at San Francísco............ troy ounces.. SO 6 
13 Total value of metallic products .................. Madam uetus qo bacis iot. 307, 936, 189 
NONMETALLIC (8POT VALUES). 
Th | Bituminous Conk. 22 cco. cose tee TR ERE EEUU xu pape tons..| 126,856, 567 125, 124, 381 
15 ' Pennsylvania anthracite............... ec eee ec cc eee eee long tons.. 46, 850, 450 82, 442, 000 
To NET NG A vH Ke E eese eese dea as decis ere dd a e daa 14, 500, 714 
VEL PetFolenll wien cose uie pua kc AE Eua SS EP NAR ES Poeni barrels..| 50,509,136 26, 034, 196 
18- BECK CUR NU S EMT EDD p E eM NOE M ee 9, 000, 000 
TOs Cements creona pesee Cede See Os eae eee ewes Chen ide SEE barrels.. 8,758,621 7,152, 750 
20 SONE uec Ed CE AN Os Doo nr li er Nag 48, 706, 625 
21 | Corundum and emery...................-.eceer leere short tons.. 1,771 151, 300 
20s Crystalline gart ores eve xpo ere RES ames EE A bees baste sadcspE eU pide 
23 | Garnet for abrasive purposes....................ueelelee eee e [MM LEER A US 
2i GIAO CS I A pace edes deste ed occ heus: pa dpa 272, 244 
25 Infusorial earth and tripoli ............................ short tons. .|.............. 43, 055 
O vous oe shea a ie Rd A tap aid A A OA 23, 417 
2r C ONStONCN ele o oculloceelcaepexeeo sr daa lla a ates 146, 730 
2R] BONN occ eu pl Eberekterer En uE RE EE Rs NE Ed weeds pounds..| 13,500, 000 900, GUO 
PA O tines A A A NO do.... 379, 480 64, 502 
: O Qs short tons.. 12, 250 89, 000 
AE O mE ———e CR do.... 256, 259 695, 492 
SU MATIN res eee a IS dass ORE bet do.... 125, 000 65, 000 
(Phosphate 06k. cocos cisiaVicias nipona traerán long tons. 681, 571 8, 296, 227 
SENT at ulcus A aa EE Ud DM ata. do.. 109, 788 305, 191 
D Wb icio Geet. eae CUL ooh E MEE REN EN C DL E CE. QU DIES barrels.. 11, 698, 890 5, 654,915 
IDE OD PC". short tons.. : $0, 640 
Jr. Barytes (crude) ocres or usse eae EE ances do.... 32, 108 130, 025 
aS CODE OXING ue D oou depo sete atu edP xU SERI a pounds.. 7, 869 15, 738 
39 | Mineri Pili: eo eee eee ee tee ra AE ddam ve M D short tons.. 51, 704 767, 766 
40 Zine WO de cant Oe doe A TR e DE do.... 27,900 2, 200, 000 
dl y ASDESTOS io oes kaa ceria E ERCP ee AS EE d UE do.... 104 6, 416 
tS A c" v——-————— do.... 87, 650 445, 375 
di. OBEN oe ce ccu ue An n Nu AR ud E Oado Rt Opec QE M Ee long Tes 10, 518 34, 183 
Jf Chromiet ION OTO ei tr antes dae 1, 500 25, 000 
45 | Clay (all other than briek)..........oooooooooomooonoo.. short fone ; 470. 400 1, 000, 000 
d6 < TOTS A O Ie es tu LL LEE ES do.... 16, S00 75, 000 
4^, Fibrous tale. 26nd erste eek són do.... 41, 925 472, 485 
AN) PAG vise E E ru uKAbu E RT M UP E E SOLE PV Ne do.... 22, 400 80, 000 
494 Fuller rgocl ecc" ——— P Do mM pmo e c E 
DO. A A bem tes oe WADE nite eS NUS LES pounds. |... x2 0s 104, 000 
Al Limestone for iron flux.................... cece cece enone long tons.. 5, 172, 114 3, 620, 480 
hys A TE short tons.. 1,004 10, 040 
63; Manganese OTG...... e c ecce e aeeseeee eee oe wena DE long tons.. 13, 613 129, 536 
DI^ MICK o iS ia pounds.. 75, 000 100, 000 
55 | Mineral Water X n E eR a E gallons sold..| 21, 876, 004 4, 905, 970 
We lu rp m pounds..|... A Peer ee ss 
57, Ozocerite (rened) A duces E EAE do.... 60, 000 8, 000 
58 | Preciousstones...... HP CPC cm 312, 050 
59 | Pumice BIONE seco oor A SEE ecme Se SHOFE ONS iessen eo p e e dks x: 
IB | <a ET pounds.. 100 300 
Gl) SOBDSIOTDOL suec oo eu ea ees ie desi ee ere oe ea short tons.. 23, 908 437, 449 
62 Total value of nonmetallic mineral products....... Mesue ss delineata queue 339, 958, 842 
63 Total value of metallic products... 2... ook ewe cc wee eee [o serrer 307, 936, 189 
64 Estimated value of mineral products unspecified ............].............. 1, 000, 000 
65 Grand total 5i: cie A bata cue 648, 895, 031 
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Mineral products of the United. States for 
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the calendar years 1880-1902 —Continued. 


Quantity Value 
A eee 
9, 445, 308 $105, 198,550 | 1 
55, 727, 000 72,051,000 | 2 
2, 254, 760 46,610,000 | 8 
885, 913, 404 38,012,470 | 4 
170, 000 11,220,000 | 5 
89, 686 6, 278, 020 6 
36, 104 1,937,131 7 
920, 000 464, 8 
2,013 304,169 | 9 
10, 302 3,091 | 10 
None. |.----- -2.2.1221 11 
150 900 | 12 
A A 
Me TE 281,479,931 | 18 
- | 
135, 118, 193 115,749,771 | 14 
51, 785, 122 82,019, 272 16 
xe Lg pas 13,006, 16 
52, 892, 276 57,682,296 | 17 
NAS 9,000, 000 | 18 
8,731, 401 A, 482, 254 19 
aria 83,319,131 | 20 
2,102 106,256 | 21 
9, 21,000 22 
A eine 23 
A eN 205,768 | 24 
4, 954 20,514 | 25 
blow igit adn aos 22, 26 
ETUR E 155,881 | 27 
11, 918, 000 595, 900 | 28 
17,421 194,343 | 29 
,000 24, 30 
265, 503 807, 447 31 
, 000 80, 32 
1,038,551 8, 606, 33 
, 549 322, 845 | 34 
13, 669, 649 4, 423, 084 35 
42, 36 
23, 970 21,529 68, 321 37 
8, 422 14,458 20,675 | 38 
87,724 50, 695 621,552 | 39 
2A, 059 20,710 1, 449, 700 40 
50 7 13,525 | 41 
47,779 68, 163 948, 281 | 42 
9,079 44,000 | 43 
1, 450 16,795 | 44 
448, 000 800, 000 | 45 
20,578 30,000 | 46 
35, 861 370,895 | 47 
$8,231 21,098 | 48 
41, 400 | 49 
LS the a aad 52, 582 50 
2,623, 974 51 
17,000 | 52 
71,769 | 53 
T" 55,831 | hd 
4,254,237 | 55 
137,150 | 56 
ELE. rec eic pd . None. | (7 
NCC 113,621 | 58 
m Mur e T 59 
850 | 60 
266,495 | 61 
307,714, TED een 939, 172, 289 | 62 
218,382,494 |... £91, 479 981 | 63 
1 000 |. suec teer epus Se 1, 000, 64 
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MINERAL RESOURCES. 
Mineral producta of the United States for 
| 1896. | 
Product. 
Quantity. Value. | 
AA ee 
METALLIC. 
Pig iron, &pot VAIUE «c. osecede eee ede arta long tons.. 8, 623, 127 $90, 250, 000 
Silver, coining Dro CU RUE fine ounces.. 58, 834, 800 76, 069, 236 
Gold, coining value.................-. ccc cece eee emere do.... 2,568, 132 53, 085, 000 
Copper, value at New York City ..................... ess. pounds.. 460, 061, 430 49, 456, 603 
Lead, value at New York OMY OUT NERA stores use! short tons.. 188, 000 10, 528, 000 
Zine, "value at New York aget BRETT Oba 81, 499 6, 519, 920 
Quicksilver, value at San Francisco ........................ flasks.. 30, 765 1, 075, 449 
Aluminum, value at Pittsburg......................eece.u. pounds.. 1, 300, 000 520, 000 
Antimony, value nt San FranClsco .....................short tons.. 2, 478 847, 539 
Nickel, value at Philadelphia............................. pounds.. 17,170 4, 464 
dpi NUNT PS MU eset CU add do.... None. A 
Platinum, value (crude) at San Franciseo............ troy ounces.. 163 944 
Total value of metallic products... 00... ccc cece ec cece ccc c ne lace ccc uence nes 287, 860, 145 
NONMETALLIC (SPOT VALUES). 
Bituminous: coals... sce. cci lA ewe qu ux E cer VASE ERR ERE short tons..| 137,640,276 114, 891, 515 
Pennsylvania anthracite...................eleel lesen long tons..| 48,523,287 81, 748, 651 
NERA a AGS iced ee PRAE. O O O O MEINT 13, 002, 512 
Petroleum 2222 os kcu eu Su eaae ee use qua ps PP Bu REA E ver barrels..| 60,960,361 58,518, 709 
BEICGKCCIHY cert A pb. asa t M. a E VUE V ees pad qeu ud uo e d 9, 000, 000 
COMPE ici ana A REPRISE VA DEVE CE epu Pee d barrels 9, 513, 473 6, 473, 213 
vij EI conr CN ERN es nites ee octane 30, 142, 661 
Corundum and emery ..................................Short tons.. 2,120 113, 246 
Crystalline A ecRVERSoU E PRerEUD RESESMT do.... 6, 000 18, 000 
Garnet for abrasive purposes...... ................eeeee eene i mn rr rM THAO 
Grindstones.—.-oseo eee PER Reo LEER lina — 326, 826 
Infusorial earth and tripoli............................. short tons.. 8, 846 26, 792 
OR PEL. laa 22, 567 
COUNT e cd 127, 098 
TAJO ts A A pounds 13, 508, 000 675, 400 
BEOIDIG us ios a do 546, 580 144, 501 
PIOUS RE A A is wtineste E aa cacleceee RE. short tons 6, 500 52, 000 
GY PSUU i222 cy coos ees cocoate tees eRe co tae She ceiees do. 224, 139 573, 344 
MATIC: ek Ot cue DU es e acd Ro fea Ra qula eG V qu DeL ee do... 60, 000 30, 000 
e POOR O E A long tons.. 930, 779 2, 803, 372 
PTI e RA ere dre ba a i Ea do.... 115, 483 320, 163 
Cu PERRA ICM TR M CRM DEN ce barrels 13, 850, 726 4, 040, 839 
SDIDBUE o eera icu ica de iade dU EN LE cobs MU E UE short ur 5, 260 87,200 
 BüBV COS (Crude) A ee vex deen shack NE zs 17, 068 46, 513 
Cobalt oxide siro ie sae puns. s 10, 700 15, 301 
IR A rre medina tea a noi short tons.. 48, 032 530, 455 
Zine Whites cocci cota ada cdi Du RE Ee du Fh ceris o. 20, 000 1, 400, 000 
O E E T eadecseh pss eeas econ seeus do.. 504 6, 100 
ARPDATUIM iio SA do. 80. 503 577,563 
BBUXITO oru Ges Ube aae ESQ estas clade QE a a long tons 18, 364 47, 338 
Chromie iron OPQ sd REO ERES E EA do.... 786 6, 667 
Clay (all other than brick)............Leeeeeeesse sess. Short tons.. 403, 200 800, 000 
Folds Parco eo ario do 10, 203 35, 200 
FIDIOUS GANG oc. ve rue esas REC wand ook eda an inv uau ee Ed do 46, 059 399, 443 
POH A O do 12, 155 24, 226 
' Fullers earth ...........eeeeec cce eese Rees ene ee oil do.... 9, 872 59, 360 
Graphite (errata IE). c e rerdetrk ER ER ETE pounda. . 535, 858 48. 460 
Graphite (amorphous) ...........-.0ee eee eeeeeeeee > s Short tons.. 760 it : 
Limestone for iron flux 2.00.02. ee ee ewe cece eres long tons.. 4, 120, 102 2, 060, 000 
Magnesite ad sas NOTE, tons 1, 500 11,000 
AMüDEutiesi-OfO- 2:20 oe ce See Res Ra s UAR AA ica id paid long tons.. 10, 088 90, 727 
MICA ISTCO a es AA A 65, 441 
Mica (SCAP l uua d Gases Ss pur Rr SEP Met EXAM dau epa short tons..]..........LL.. 1,7 
Mineral WALES DHT ————————————— m gallons sold..| 25,795, 312 4, 136, 192 
MOLHH2ZIUO ri A Caseceu sre cae pounds.. 30, 000 1,500 
Ozocerite TC) a do... None None. 
PROCTOUS SUOIIGN. a a ER AAA a ida cime s LaL au 97, 550 
Pumice lO ci a ae oma sce ae A A A ee duci eid a 
RYT Cicer sake Per ETE RENE pounds.. 100 350 
Soapstone is a Reha ae cate RDEA REATO Nae cess short ‘tons 22, 183 354, 065 
Total value of nonmetallic mineral products. ................ Live eee eae 333, 954, 110 
Total value of metallic produets......oooconcocoocncconcnnomoo. A at 287,860, 155 
Estimated value of mineral products unspecified ............ OPEM NE TR 1, 000, 000 
Grand total La A AA SE DR E een f | PE A E 622, 814, 265 
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1897. 1898. 1899. 
Quantity. Value. Quantity. Value. Quantity. | Value 
| 

9, 652, 680 $95, 122, 299 11, 773, 934 $116, 557, 000 18, 620, 708 | $245.172.654 | 1 

| 68,860,000 69, 637, 172 54, 438, 000 70, 384, 485 54, 764, 500 | 70, 806,626 | 2 
2, 774, 935 57, 363, 000 8, 118, 398 64, 463, 000 3, 437, 210 71,053,400 | 8 

494, 078, 274 54, 080, 180 526, 512, 987 61, 865, 276 568, 666, 921 101, 222, 712 4 
212, 000 14, 885, 728 222, 000 16, 650, 000 210, 500 18, 945, 000 5 

99, 980 8, 498, 300 115, 399 10, 385, 910 129, 051 14,840,865 | 6 

26, 648 993, 445 31,092 1, 188, 627 30, 454 1, 452, 745 7 

4, 000, 000 1, 500, 000 5, 200, 000 1, 716, 000 5, 200, 000 1,716,000 8 

3, 061 442, 300 3, 238 632, 101 2,861 559, 189 9 

23,707 7,823 11,145 3, 956 22, 541 8,566 | 10 

BOB. AI APA | AAA A AA A | 1 

150 900 2 1,913 300 1,800 | 12 
CTEPPCELIVYITPCD 202.081,14. RRA MA 715. DOR Izirizsdascessewel 525,779,557 | 18 

i AA de --— 

147, 617,519 119, 595, 224 166, 593, 623 132, 605, 713 193, 323, 187 | 167,952, 104 | 14 

46, 974, 714 79, 301, 954 47, 663, 076 75, 414, 537 53, 944, 647 88, 142, 130 | 15 

Sos oS as eR datu 10; 040. FM Lacu sed o RES 15:296, 813. AAA reu 20, 074, 573 | 16 
60, 475, 516 40, 874, 072 55, 364, 233 44, 193, 359 57,070, 850 64,603, 904 | 17 
RA «wu pt s O UI aida O ero 11,250,000 18 
10, 989, 463 8,178, 283 12, 111, 208 9, 859, 501 15, 520, 445 12,889,142 19 
sete bdo severe 94 001,702 Moa os a 65 E 256.001.254 la eueee at ve sas ds 44, 090, 670 | 20 
2,165 106, 574 4, 064 275, 064 1, 900 150,600 | 21 

,900 2 8,312 23, 990 13, 600 39,000 | 22 

2, 554 80, 853 2,967 86, 850 2. 765 98,325 | 28 

ana ael S BOG 008 1, co dala AN y ABO. A 675,586 24 
3, 833 " 2,733 16, 691 4,334 7,032 | 25 

IR PEN TPES ici A ASE 28,115 | 26 
€—— TOUT 140 GAD lo cosazcaeoseosasse ISO, 788 I honsasnasatészas 208, 283 | 27 
16, 000, 000 1, 080, 000 16, 000, 000 1, 120, 000 40, 714, 000 1,139, 882 | 28 

487,149 129, 094 486, 979 126, 614 433, 004 108,251 | ? 

5, 062 87, 159 7,675 63, 050 15, 900 906,650 | 30 

288, 982 755, 864 291, 638 755, 280 486, 235 1,287,080 | 31 

60, 000 30, 000 60, 000 30, 000 60, 000 20,000 | 82 

1, 089, 345 2,673, 202 1, 308, 885 8, 453, 460 1,515, 702 5,084,076 | 33 
143, 201 391, 541 193, 364 593, 801 174, 734 543,249 | 84 

15, 973, 202 4, 920, 020 17,612, 634 6, 212, 554 19, 705, 614 6,867,467 | 35 

2, 275 45, 590 1, 200 32, 960 4, N30 107,500 | 36 

26, 042 58, 295 31, 306 105, 339 41, 894 139, 528 | 37 

19, 520 31, 232 6, 247 9, 371 10, 230 15,512 | 38 

60, 913 795, 793 58, 850 694, 856 63, 111 728,389 | 39 

25, 000 1, 750, 000 33, 000 2,310, 000 40, 146 3,211,680 40 

580 6, 450 605 10, 300 681 11, 740 | 41 

75, 945 664, 632 76,337 675, 649 75, 085 553,904 | 42 

20, 590 57,652 25, 149 75, 437 35, 280 125,59* 43 

None. None. None. None. None. None. | 44 

A VM en vau 3,000. ee eee 188 TOU Lor eer NR 1,645,325 | 45 
12,516 43,100 13, 440 32,395 24, 202 211,545 46 

57,009 896, 936 54, 356 411, 430 54, 655 435, 150 | 47 

13, 466 26, 227 21, 425 42, 670 | 29, 852 150,345 | 48 

17, 113 112, 272 | 14, 860 106, 500 | 12,381 70,611 49 

0 95 9 ( 70) 

1, "x «2 ! 54, 277 i 2,000, poes ! 75, 200 | T i 324 } 167, 106 2: 

4, 247, 688 2, 124, 000 5,275,819 | 2, 638, 000 | 6, 707, 435 4,695,205 | 52 

1, 143 13,671 1, 263 19, 075 1, 280 18,480 | A 

11, 108 95, 505 15, 957 129, 185 9, 935 82,278 | Ad 

82, 676 80,774 129, 520 103, 524 108,570 70,587 | AB 

7 14, 452 3, 999 27,561 1,505 50, N7N | 56 

23, 255,911 4, 599, 106 28, 853, 464 8,051, 833 39, 562, 136 6, 948,030 | 57 

44, 1, 980 250, 776 13, 542 350, 000 20, 000 | 3R 

None None. None. None. None. None. 59 

Ch MANCA 9 qa 6 creas 130, 675 150.990 Nc cc aascascacacns 185, 770 | 60 
MU dossquescecooonées 13, 200 400 10, 000 | 61 

100 850 700 230 1,030 | 62 

21, 923 365, 629 | 287,112 | 24, 765 | 330, 805 | 63 

dox EA 327, 705, 927 859, 848,520 |...........-....| 445, 428, 431 | 64 
$n JN cibos B qu ad dro 302, 531, 147 013. 448, 208 acca AS ws 525,779, 557 | 65 
EV UTC VM , 000, 1:000. 000. los i2 daad 2229235 1,000,000 | 66 

Í 
Li EPA rI quedó IIS UM ee 698, 596, 788 pps 972, 208, 008 | 67 
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1900. 
Product. a a 
Quantity. Value. 
METALLIC. 
Pig iron, spot VADUC ..ooooococoroooococonoo.. es es... ong tONA..| 13,789, 242 $259, 944, 000 
Silver, coining VAMO i ea br G3 e onse qa sce xO S e dua eR en fineounces..| 57,647,000 74, 533, 495 
Gold; coli Ynlüe 222. 2 olde urs A E rx ERR ES do.... 3, 829, 897 79,171,000 
Copper, value at New York City ....o.o.o.ooocoocrnccnocononroro... pounds..| 606, 117, 166 9%, 194, 089 
Lead, value at New York Citv.......ooooccooomooorooommoo..». short tons.. 270, 824 23, 561, 655 
Zine, value at New York City................ ccce ecce cece cence do.... 123, 886 10, 654, 196 
Quicksilver, valueat San Francisco.................. ccce eee ees flasks.. 25, 317 1, 302, 586 
Aluminum, value at Pittsburg... . 0... cee ee ccc cee cece e ree pounds.. 7,150, 000 1, 920, 000 
Antimony, value at San Francisco ................ 2 ewww eee short tons.. 4, 226 37, 596 
Nickel, value at Philadelphia..........................ce le ees. pounds.. 9,715 8, 586 
A s pO ER ONE EDDIE ie esd tM au UD S LN QU M rS do.... NONO ek oem ls See cs ius 
Platinum, value (crude) at San Francisco............ troy ounces.... 400 2,500 
Total value of metallic products..................... ee eese ec cue eee e rrr 550, 425, 286 
NONMETALLIC (SPOT VALUES). 
Bituminous conliaadoszoe ess taXC as short tons..| 212,316,112 220, 930, 313 
Pelis vIVANILUTITUTACIÓO cr a cartes ale a ode Eu RE long tons..| 51,221,353 85, 757, 851 
A AA A e A A 23, 695, 674 
Petroleum ¿or dees es En n um RR al ——— Mn € barrels..| 63,620,529 75, 989, 313 
Brick elay..... AA A THER UAM uate 12, 000, 000 
CONG GM RP PC barrels..| 17,231,150 13,283, 581 
BIODD esos E A AA A A in aia 44, 321. 345 
Corundum and emery.............. cec ce eee ee cese eerte short tons.. 4, 305 102,715 
CENAR inse eub Cn Rx RA do do.... 14, 161 40, 705 
Garnet for abrasive purposes................ c ccce lees eee eese do.... 3, 185 123, 475 
O hee ee cake cessed a enue sees twekeuseuaguweeeas M PEDES 710, 076 
Infusorial earth and tripoli............................. Lees. short tons.. 8,615 24, 207 
MITIISEOBOS. viuere uro E Ur eiere tsen DE Ree ed PNE e ETE ——€——— € 32, 848 
Oilstones, etc.......... A O esses A der — ae 
a1,002 70, 036 
Borax .... e E E PP á€ short tons.. { b24 735 gis 215 
Bolle A A AA pounds.. 521, 444 140, 790 
FIIOPR OAT ioe le boca a oes d s EPSCE ORE Ra Ce Pe DA T ORI RD E d short tons.. 18, 450 94, 500 
Gy paum —— ES EA E E T OOTA do.... 594, 462 1,627,203 
DATING 2 dew edlsatectCcreR ERE ti E uaa E Rd dead ex Vui eu dis aid do.... D2U lew da rna seus 
Idi MI EET IL TETTE T Ts do.... 60, 000 30, 000 
“Phosphate TOCK cick oc eckeseecorieEé e eR e NER ERR E RETE REM long tons.. 1, 491. 216 5, 359, 248 
PRTG eneee na eate TUE VEU SQUE Me wa d ecd mua Mad ai ees a ud d ok asi a a do.... 201, 615 749, 991 
DM T""——————— E ———— antes barrels 20, 869, 342 6, 944, 608 
Spr serres et Ru mec a Ih ERU ER ER ET LE EMEN short tons.. 3, 525 8A, 100 
Bürvtes (crude) esos se bees eset eos s ao aD DEEP IF NET DES IUS do.... 67, 6«0 185, 059 
Cobalto ade ae pounds.. 6, 471 11,648 
Mineral phin d uen pesa Reza acueasuii au aaa end d RA wun short tons.. 72,222 851, 363 
VALITub ALICE T ERE do.... 48, 540 8,607, 210 
A SDOSEOS S ouis. ri uu Ea a bes wva cadaver ducatu seq qoc qu do... 1,054 16,310 
A E eden sae ne ixee do.... 54, 389 415, 968 
WINGS cad satin E te nate waster woah Crd ae Ss AUR long tons.. 23, 154 89, 676 
gcns drop do.... 140 1, 100 
Chiv(nullothber thani Brick) sirio Der Re va siege weeds sad unda vu 1, 8540, 377 
FOlISHAR: 2s cene eenwehc wos eae mECAR EA EGGS eaae ue m WR UE WV A ao short tons.. 24, 8521 180, 971 
Fibrous lO casu sz E A A do.. 63, 500 499, 500 
diio E E EA OT do 32, 495 86,351 
Fuller’s earth p hes ak meu ec eu qur ME OUR E 9, 98 67,535 
Graphite (erystallihe) or a a pounds.. , D07. 555 
Graphite (anmorphous; 2.0... cece eee eee eee eee eee eee we ee cece LOTE CONS.. G11 ! 197, 579 
Limestone foriron flux .................. cece ween rr long tons.. 7,495, 405 3,687, 394 
NADOS a A a AA A short tons.. Dn 19, 333 
Manganese OTC. A je long tons.. 11,771 100, 289 
Mien (sheet) .......... uitae oie leutu AS E pounds.. 4560, 283 2, 708 
MA o aud ewe ss eue A cates tetas tale short tons.. 5, 197 55, 202 
a A reus deze coste eic HERE Tad Cani d Vaud md dde id gallonssold..| 47,558,784 6, 245, 172 
Monažit PCR pounds.. 908, 000 48,805 
Ozö ete CERCADO AAA ELT nas uu Sem puede do.... None. None. 
PTECIOUS STONES MTM C ai A A S E 233, 170 
FPuüumicestone AAA Su ais Pouca ues dia P adii short tons.. None. None. 
ETE 2 cha e ux E cu DEA UD diues a aula pounds.. 300 1, 300 
Soapstone........ A A EE short tons.. 27, 943 383, 541 
Total value of nonmetallic mineral products .....................]...-ee cures. 512, 252, 767 
Total value of metallie products. 4.4626 c20 es crée e a a a kn 550, 125, 286 
Estimated value of mineral products unspecified..................]....LLLlll..u. 1, 000, 000 
Grand total- usées ke reti AA Rx TRE hand sec sco e ih sd 1, 063, 678, 053 
a Refined b Crude. 
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1901. 
Product. 
Quantity. Value. 
METALLIC. 
Pig iron, spot value ................. Poets cue den ius e RE LEE long tons..| 15,878, 354 $212, 174, 000 
Silver, Coning VAlUC veces cee ————— fine ounces.. 55, 214, 000 71,387, 800 
Gold; coining value oy lioe Gos cbr Ie era ra Fea bb a wes bows cee ewes dow... 3, 805, 200 78, 606, 700 
Copper, value at New York City ........................ceeses pounds..| 602,072,519 87, 300, 515 
Lead, value at New York City.............. cece ewe eee eee ee -BSliort tons.. 270, 700 23, 250, 200 
Zine, value at New York City ........oooooccccccoccrcnccccccnoo no do.... 140, 822 11, 265, 760 
Quicksilver, value at San Francisto......oooooooconorncnrononon.. flasks.. 29. 727 1, 882, 305 
Aluminum, value at Pittsburg .. 0.0... kee ee cece eee ree pounds.. 7,150, 000 2, 238, 000 
Antimony, value at San Francisco 2.00.2... cee eee cee cece cece short tons.. 2,039 539, 002 
Nickel, value at Philadelphia....................eleeLee cee eee pounds.. 6, 700 3, 951 
Tli ce ed. te CE AQ ROC RCM e E sd pau Due ded EV aq e usd adi qe do.... NODO. (arias 
Platinum, value (crude) at San Francisco................. troy ounces. 1, 408 27,526 
Total value of metallic productA......oooooococonoccaccoccconanaca no ferro 515, 266, 259 
NONMETALLIC (SPOT VALUES). 
Bituminous Coa)..... 2.0... cece cee cence ence ecceeceecces SHOP tons..{ 225, S28, 149 236, 422, 019 
Pennsylvania anthbracite........ooooooocoooomoomcmmmmmr»o.ro long tons..| 60,242,560 112,504, 020 
BN TNT A ex are ea wA Rechten dade oup ecc ve ET FEET eae Seek E Eten 27,007, 500 
Petrol viene essa Pe Ei a SAU up SOS met Md ALME. barrels..| — 69,389,194 66, 417, 835 
BACK uro MM MN C TP e A eee ee 13, 500, 000 
(OmeDt. oo dec aa A d ie dud Dur barrels.. 20, 065, 737 15, 7*6, 789 
SONE «ee cose oh tes Qus va RWV. dae eru E ue Ge a Eaten dea OU vu es ehe mss irse DE Rue 55, 615, 926 
Corundum and emery.................cccecelcee lees sese short tons.. 4,305 116, 040 
Cryst line GUAT ae arde do.... 14, 050 41,500 
Garnet for abrasive Purposes... 002... ccc cee ence ee eee cee ccccees do.... 4,444 155, 100 
GANAN mauus Ste cose KRAUS Ra Eee omes oM accu eee a io ree HSO, 703 
Infusorial earth and tripoli.................................. short tons.. 4, 020 562, 950 
DTT SUI CR 4 cus dicke cs ee os rev aes Locali ón cis cea d ira d adit | Nob RO Vrae 57,179 
CONUS CS. OO ogg os cuss Rex RE OMS C e e tuta en Ce eer ad dra ede d sions WAY ELS 15%, 300 
Amenous Oda short tons.. : M ES e 
q5.: 97, : 
Borax ca a S e.a d/die MG as 079 ad an aa do.... { b17, 887 314, 511 
Bromine siseses Rug DE ERE SE PR aaa he Va cea a a. ...pounds.. 552,013 151, 572 
PUG ROGER oc ee ubt RrexEPES Weketeex bee tee S S addu sis Sepa short tons.. 19, 586 118, 503 
GYDRUM hehehe ht tenent do.... 633, 791 1,506, 641 
LID. dia ate E Penns (0 sss 1, 750 43, 200 
DU os ia tad deo hina airs e ei cen ood mate Oe lad treaties ad pee DRE Dr e do.... 99, SRO 124, 850 
Phosphate Tock uo cest Sons CE Rh eEX ERE RES SE EE C EE E long tons.. 1, 483, 723 5,316, 403 
PVT i oh E EE arty tacts Oe ene nea E A AE SA do... 241,691 1,257,879 
Ell. n e ecce aT QE la iaces cae eeu dines ERA E sae el rode eon barrels..| 20,560,601 6,617, 449 
Sig gc (6) (c) 
Bary tes (Orüd6) si wen s EK ee Ra E eves RD aee short tons.. 49, 070 157, S44 
CODO O us cues eren nex en bh m acq ER DEC E EP ences pounds.. 13, 360 24.048 
Mineral paints .......ooooooconcrorocorcccnnccarnccocanooanas short tons.. 61, 160 780, 062 
Zine MAME A ona va eee e i Ra oe ui es do.... 46, 500 8, 720, 000 
A AM" do.... 147 13, 498 
e MD" O O do.... 63, 134 555, BRS 
BAUXIIO. a ca (Ee ad du o 2 WO ne eta dava long tons.. 18, 905 79,914 
ChHOMiCiTONO e i er edes ete ieee dey te S a xa WS eed EE ER RS do....i 368 5.790 
Clay (all other than DFIOR) S o queda ees Cer DH OE Re de ute kx Ta ceo» du eter ut ade 2,576, 932 
A A A O short tons.. 34, 741 220, 422 
POAXDIOUBTHlO. ores sl Pese ced dora Pd eae ei iE do.... 69, 200 483, 600 
Flinto A A D ERES KU O REOR as do.... 34, 120 149, 297 
FUllors earth Kak cess vero Rosae Hoa qr Str a A I ENDE eX do.... 14, 112 96, 835 
Graphite Cerystalline). lolo. esas e aae th en ER RE dns pounds.. 3,967,612 167.714 
Graphite (amorphous) 2.2.0.2... cee eee nee cee ceca ene cece short tons.. NOO ! 
Limestone for iron flux ...................... c ce cece ee re long tons.. 8,540, 168 4, 659, 836 
Mug hostile acc A tte ceu eee a aec e e P a ok short tons.. 13,172 43, 057 
Manganese DO a a ba long tons.. 11,995 116, 722 
Mica (SNOCU) cons -—--——-—————— ——————— aa pounds.. 360, 0600 9N, S59 
Mica enn TID pss LM 2, 171 19, 719 
Mineral- Dig. MEE gallonssold..| — 55,771. 184 7, 086, 962 
MONZI Eccer searr a ae A AA pounds.. 745, 736 59, 202 
O2zoerteé (CODA a a um is o Sua Is I HR wow do.... None. None. 
Precious RUDTDION Ci necu A EROR ERE CaL a E te DER A Meee su de acm 280), 050 
Puürnee StODO. uoc ecu p Hides a Tabu ERA e Pear short tons.. None. None. 
A vd ua tee waa wae ded eres diei wba ON pounds.. 44,250 5, 710 
STIS as dud Nis eee eee OCA E CURAR Duc SR IC RE RUE Ed short tons.. 28, 643 424, R88 
Uranium and vanadium................. eccles cce eene do.... AVI I NERO RAIN 
Total value of nonmetallic mineral producta..................eeee] eere ee ees | 567, 318, 592 
Total value of metallic products .......o.ooooooooooooorroroncnccro nao foca rro 518, 206, 259 
Estimated value of mineral products unspecified .....oooooooooooofercncnrrnnno.. | 1, 000, 000 
1, 086, 584, 851 


Grand total....... RING R NIME WU MTM. ARN | 


b Crude. 


c Combined with pyrite. 


38 MINERAL RESOURCES. 


Mineral products of the United States for the calendar years 1880-1902—Continued. 


1902. 
Product, : i Sn 
Quantity. Value. 
METALLIC. 

Pig tron. (spot value) e ee ies cee saeco se ete liek sek eser eU long tons.. 17, 821, 307 $372, 775, 000 
Silver, coining Vil UG us icr oes qureet xe Ee EP twee etek Ead ries fine ounces.. 55, 500, 000 71,757,575 
Gold, coining VADO. a ad do.... 3,870, 000 80, 000, 000 
Copper, value at New York City ..................... eee eee ees. pounds..| 659, 508, 6-14 76, 5GS, 954 
Lead, value at New York City ....................- e eee eens short tons.. 270, 000 22, 140, 000 
Zinc, value at New York City acia ci ae ERR RI do... 156, 927 14, 625, 596 
Quicksilver, value at San Francisco ........... ccce cle cere flasks a 34, 291 1, 167, H8 
Aluminum, value at Pittsburg............... ccce eee eee pounds.. 7, 300, 000 2, 284,590 * 
Antimony, value at San Francisco .......................... Short tons... 3,561 634, 506 
Nickel, value at Philadelphia...................llcle celere. pounds.. 5, 748 2,701 
A A TC MER UNT do.... Noe, bo caiwie exeercra 
Platinum, value (crude) at San Francisco ................ troy ounces.. 94 1,814 

Total value of metallic products....... PUE NE PACEM EU PEARL 642, 255, 584 

NONMETALLIC (SPOT VALUES). 

Bituminous colo ees te teat aaa eee ies short tons..| 260,216, 844 290. 858, 483 
Pennsylvania anthracite. 2.0.0... 222 nec ccce cce esee erre long tons..| — 36,940,710 76, 173, 586 
A A e Ree eee Le a eee ae Ads 30, 867, 668 
Petroleum ........... ———— — PENES a barrels..| 088,766, 916 71,178, 910 
BUCAL e E a a e E 15, 000, 000 
COINGII E E E TE T A E E E E TET, barrels..| | 25,753, 004 25, 3606, 380 
A eel ciara nS ah idem M Lu Serra Rus a Oa as Nia daa 64, 559, 049 
Cormqui qud 4AHHety ou AAA o E E short tons.. 4.251 104, 605 
CFS AN quartZ..s:sucotosuwoeueesesdperbsaedzces made eer re Rb Ei do.... 15, 104 c 84,335 
Garnet for abrasive purposes..................ec.eeeee eee een do.... 3, 926 132, 820 
E ebur ocu DR Rr xx OYebisesam qa Sauda A 667, 431 
Infusorial earth and tripoli........................ cere e eens short tons.. 5, 655 53, 214 
Millstones................ ver rc NC OPEM EP 59, S08 
Oilstones, ete ........... HM nC A O hd c 221,702 
Arsenious oxide........ A eoi EON tease et ce Sed short tons.. 1,353 81, 180 
Borax (refined) ...... -———— ÁÁO——— € E TENES do.... d 17, 404 2, 447, 614 
Borax Cedo) O A eel do.... 2, 600 91, 000 
Bromine A E LULA Sei pg pounds.. 513, 890 128, 472 
Fluorspar............ gt Sistas aerate ba rediens EP esM E EE CIT short tons.. e 48,018 271,832 
opum — — P— w—————!—À —r(——— — aeee do.... 816,478 2, 059, 341 
DA A dM Leen LL DL ULM See do.... 1, 245 25, 750 
Murla a ec do.... 12, 439 12,741 
Phosphate A A E Kee ES long tons..| £1,490, 314 4, 693, 444 
PSHie stant a tee vea e peu eue Mite eS aoe du Ld Ihn a E. do.... 207, N74 947, 089 
Plo icd verde E IRR P. RUP LA te E ML vtae sees Ed barrels.. 23, 849, 221 5, 668, 636 
SULDHUTr s osiu cede bates eek ian esas Geechee Ra ci ted e short tons.. (9) (24) 
Baürylea(eruude) e aseceswssexetqkwecs AAA short tons.. 61, 668 203, 154 
Cobutaxidesi sio ne de see ee toe cao. reece LA pounds.. 3, 730 6,714 
Mineral Prints. .... 2... cece eee cee e cece eee e nee roo short tons.. h 73, VAY 914, 332 
VAN TUE WING si curate die sow CR HERREN do.... 2,645 4, 016, 199 
P dl A a a at So do.... 11,005 16, 200 
ASA SI ben ee en A si do.... J 105, 458 765, 048 
PiDINQUQ ilzeicat A A ages ies UNE ou EE long tons.. 29, 222 12^, 206 
Chromic TO OTG cocer uses esekiesRti n4 Gs e ER AER UE EE stews do.... 315 4,507 
Clay (all other than brick) cic oec na als short tons.. 1, 455, 357 2,061, 072 
QUT AMEN A RN ON DENM oto ees se do.... 45, 287 250, 424 
PAD TOUN AIC: oer Ea e E ar Ed Pose Avi ep eei pu pete A ee do.... 71.100 615, 350 
Pine Sus i v cub O edad serene teu Pesce wx ERU We pe do.... 36, 365 144, 209 
Fuller puri edens eoa elec Red. duda ues tau d uu iE M do.... 11, 492 98, 144 
GNSS SET A A O cece do.... 943, 135 807,7 
Graphite (Crystallin€) .. cones cence ties scada pounds..] 3,936,524 ! 182.108 
Graphite (AMOTpDOUS) s.eccrrccinncinsac ese rna n RA baw short tons.. 4,739 d 
‘(Limestone for iron AU) ii ada aa he long tons.. 11,878,675 5, 271,252 


a In addition the census reports 11,727 short tons of cinnabar, valued at $52,242, as mined but not 
marketed in 1902. 
b In addition the census reports 508,386 barrels of petroleum, valued at $218,829, as produced but not 
marketed in 1902. 
$ c Value of erude production as reported by the census: Crystalline quartz, $43,085; oilstones, 
113,068, 
d Production in 1902, as reported by the census, 19,142 short tons, valued at 82,383,614. 
" e m addition the census reports 500 short tons of fluorspar, valued at $3,550, as mined but not mar- 
eted in 1902. 
J The total quantity of phosphate rock mined in 1902 was 1,518,720 long tons, valued at $, 922, 943. 
g Included under pyrite. 
h Production of crude material of mineral paints was 35,479 short tons, valued at $360,385. 
íIn addition, 1,500 short tons of crude asbestos, valued nt $30,000, are reported by the census as 
mined but not marketed in 1902. 
61 The produetion of the erude material is reported by the census as 66,238 short tons, valued at 
236,728, 
k In addition, graphite to the value of $45,400 is reported as mined but not marketed in 1902. 
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NONMETALLIC (SPOT VALUES —Continued. 


Magnesite ...-ee ttt ——— "m Sou UwAhert tona.. « 3, 400 get wd 
Manganese OTe... ento? NOM ¿JON tons. ICE 127 wer 
Mica (sheet) ..eeeeer rere pd s ass rr. co pounds, $73,206 mi dd 
Mica (rap). a Mu a AERE short tons. 1, dm) yn, ON 
Mineral waters... «72007 A t ib Ad gallons sold.. tr, Nw, aol a, 7W, ctl 
Monazite..- see ilt OO eT E o WARGO nr rd pira Ur UAM peunda.. mare, 000 et, Lun 
Ozocerite (refined) eer ag i eeu MM Db da pe do... None : n 
Precious Stones... ee eerste Wr Lp eer © et a a Rn os Wa, bw 
Pumice stone ....o=.oocto” OE TC ca a short totis. Ww Y, ¿on 
Rutile ......--.> tee E Paaa SERERE TOU road pounds.. (h) ere . 
Soapstone o. porro —— "—— wen mns short totis. . 30, 854 hen, 157 
Uranium and vanadium .... ++ ida aean inaa DE O CUE y, MU 4n, Un 
Total value of nonmetallic mineral products, eese LL... — 017, Mt HE 
Total value of metallic produets.-. sess n T. ce pae ND es Ded c 043,205, nd 
Estimated value of mineral products unapeciticd. D cortex ea Que Pac FERRE Y, 000, UO 
Grand total .....-. ue EE "E p, 200, dtu, DIO 


a M 


a The maguesite actually mined in 1902 in re sorted) is 3,080 short tons, valued at US 
pb Included under estimated unspecitlca pro: nela, 


Bigitized » Google 


IRON ORES. 


By Jonn BIRKINBINE. 


PRODUCTION. 


The production of iron ore in the United States in the year 1897 
exceeded that of any preceding year, and since that date the annual 
output of the country has shown successive augmentation, until in the 
calender year 1902 the total reached 35,554,135 long tons. No other 
country has at any time reported a yearly production so great as that 
of the iron-ore mines of the United States in 1898 and in subsequent 
years. In the report for the year 1901 it was stated that the largest 
quantities of ore mined in any other country, according to oflicial 
statistics, were 18,664,772 long tons mined in Germany and Luxem- 
burg in the year 1900, and 18,031,957 long tons mined in Great Britain 
in the year 1882. 

During the year ending December 31, 1902, the quantity of iron ore 
produced in the United States, determined from a compilation of 
reports furnished by operators throughout the country, amounted, as 
stated, to 35,554,135 long tons, valued at $65,412,950, an increase over 
1901 of 6,666,656 long tons, or 23 per cent. 

The iron ore produced in the year 1902 was obtained from mining 
- operations carried on in 23 States and 2 Territories. 

To indicate the rapid growth of the iron-ore industry in the United 
States during the six years mentioned above, the following table has 
been prepared: 


Production of iron ore in United States, 1897-1902. 


| Percent- 

Increase , age of 
Year, Gaan nina 

year. ceding 

year. 

S A 
Long tona. | Long tons. | 

Lr EMEND AS A NORD ERROR 17,518,046 | 1,512,597 ' 9.5 
E CERNERET TIME 19,433,716 | 1,915,670 ` 10.9 
O RO 24,683,173 | 5,249,457 | 27.0 
E NA RD CEA EE | 27,553,161 | 2,869,988 | 11.6 
1901: 5 A et mca c Ded aces 28, 887,479 | 1,334,318 | 4.8 
[nr S MMC EERE ERE RUE HELO A | 35,554,135 | 6,666, 656 | 3.1 
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The increase in 1902 over the quantity of iron ore produced in 1897, 
which, as before stated, was the maximum output up to that time by 
the United States, is 18,036,089 tons, or 103 per cent, which shows that 
in six years the iron-ore output of the United States has doubled in 
quantity. 

To summarize the work of the United States Geological Survey in 
collecting iron-ore statistics from the year 1889, when the first 
systematic effort in this direction was made, to and including the year 
1902 the following table is presented: 


Production of iron ore in the United States, 1889-1902. 


Year. Quantity. Year. Quantity. 
Long tons. Long toma. 
jp. MERECE PUT 14,518,041 || 1898.............ooooooooorocenoro... 19, 433, 716 
1890 A a ea ai 16,036,043 || 1809... ccoc eue eee Ra Rx x re xS 24, 683, 173 
189] ee revo pe da ERST VE ue eU 14,591,178 || 19005 coos cnet eet een oda 27, 553, 161 
nU os orcs  — —————— € 16,296, 665-1190] ..i to zlii e e x Enn env 28, 887, 479 
i conc onsen —— etna 11,587,629 || 1909 sidad dias ' — 85,564,135 
1894 .... esee 11,879, 679 Total for fourteen years........ 270, 502, 009 
IBOD Lon se a eir Eaa 15, 957, 614 (MMMM 
1896 16.005, 449 Average for fourteen years..... 19, 321,572 
A E ER RES 17, 518, 046 


The average production and the grand total for fourteen years above 
mentioned are presented to emphasize the relative output of each year 
named and to indicate the magnitude of the industry. But the figures 
of annual output suggest that, while fluctuations in the iron and steel 
industry have caused marked variations, in iron-ore production a gen- 
eral advance is noted, the production of 1897 being less than 50 per 
cent of that of 1902. 


PRODUCTION BY VARIETIES OF ORE. 


As in former reports the iron ore mined has been divided into four 
general commercial classes, as follows: 

1. Red hematite, including all anhydrous hematites (sesquioxides of 
iron) known by various names, such as red hematite, specular, mica- 
ceous, fossil, slate iron ore, martite, blue hematite, etc. 

2. Brown hematite, including the varieties of hydrated sesquioxide 
of iron recognized as limonite, gothite, turgite, bog ores, pipe ores, 
ete. 

8. Magnetite, those ores in which the iron occurs as magnetic oxide, 
and including some martite which is mined with the magnetite. 

4. Carbonate, those ores which contain a considerable amount of car- 
bonic acid, such as spathic ore, blackband, siderite, clay ironstone, etc. 

The amount of red hematite ore mined in the year 1902 in the United 
States amounted to 30,532,149 long tons, or 85.9 per cent of the total 
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for the United States, an increase of 6,526,124 long tons, or 27.2 per 
cent over the 1901 total of 24,006,025 long tons of red hematite. 

Minnesota was the most important contributor of this class of ore, 
followed by Michigan and Alabama. 

The total amount of brown hematite mined was 3,305,484 long tons, 
or 9.3 per cent of the output for the country, an increase of 288,769 
tons, or 9.6 per cent over the 1901 total of 3,016,715 long tons of 
brown hematite. Alabama was the principal contributor, followed by 
Virginia and West Virginia and Tennessee. 

Of the magnetic variety, 1,688,860 long tons, or 4.7 per cent of the 
total for the United States, were mined in 1902, a decline of 124,216 
long tons, or 6.9 per cent from the 1901 total of 1,813,076 long tons of 
magnetite. Pennsylvania continued to be the principal producer, fol- 
lowed by New York and New Jersey. 

The amount of carbonate ore mined in 1902 was 27,642 long tons, 
& decline of 24,021 long tons, or almost one-half of the 1901 total of 
51,663 long tons. Nearly all of this carbonate ore was mined in the 
State of Ohio, a small amount being supplied by Maryland. 

The quantities of the different varieties of iron ores contributed by 
the various States in 1902 are presented in the following table accord- 
ing to the importance of the States as producers. It will he noted, 
however, that in some cases the outputs for two or more States are 
combined in order not to divulge individual mine statistics: 


Production of iron ore in the United States in 1902, by varieties. 


[Long tons.] 


Red hema-| Brown 


State or Territory. Magnetite. AA Total. 


tite. hematite. 

Minnesota..................- ccce eren I5. AA oe ee oe eee tae e E ero 15, 137, 650 
Michigali ci 11,079,124 |............ 56,091 |............ 11,135, 215 
KIADAMA «lc ERE RRFATeqAS 2, 565, 635 AAA ee ege EET 3, 574, 474 
Virginia and West Virginia.............. 31,677 953, 128 AA 987, 958 
Teniessee cade 370, 643 D03, NOU AA ess [einen ele n 874, 542 
Pennsylvania A 20, 441 185, 816 616,645 l............ 822, 932 
Wisconsin ¿2d ie des RM NS 758, 316 AA dup EDEFeRES 783, 996 
New WOrk oi. e deci OPERI Rock 91,075 12,676 451,520 1-22 24 Rx 555, 321 
New Jersey O aee x E oes ec CRI Ee EC ODER At cu | 441,879 | oso 441,879 
Georgia and North Carolina.............. 117, 812 216, 242 | 30,836 1............ 364, 890 
Montana, New Mexico, Utah, and Wyo- 

IDE x exea bse Rame et MS res 255, 269 18, 079 88,686 |............ 362, 034 
COIOTAUO ste 4,375 288: 0 leas. rl e 293, 297 
Kentucky 22e Oot eco doe Detu insu 42, 195 on Sic RN | — 71,006 
MISOUPD a 57,937 Boris A E 66, 308 
Connecticut, Massachusetts, and Vermont |............ 2 NA E tose 29, 093 
MURTY ANG out Boer cA ERE esc aes cR AME E 19,382 l;c cesa ees EE 4, 985 24, 367 
ODIO sich ed A N E bosse eel a etui leu auta p 22, 657 22, 657 
Texas aod shu a i V ct A Py ele aes S 6, 516 | —M——— 6, 516 


A Ii AO nau LS LE 
o dust cuni Cei Le | 30,532,149 | 3,305,484 | 1,688,860 | 27,642 | 35,554,135 
L | | 
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In the fourteen years which have elapsed since 1889, when statistics 
of the different varieties of iron ore were first collected by the United 
States Geological Survey, the red hematites have supplied 211,083,158 
long tons, or 78.03 per cent of the total production; brown hematites 
34,250,988 long tons, or 12.66 per cent; the magnetic deposits 
23,213,553 long tons, or 8.58 per cent; and the carbonate ores 
1,954,310 long tons, or 0.73 per cent. 

The following table will show the amounts of the different classes 
of iron ore annually produced in the United States from 1889 to 1902, 
inclusive, and also the totals for the fourteen years: 


Production of tron ores in the United States, by classes, 1889-1902. 


[Maxima in italics.] 


Year. h aede z. D Magnetite. | Carbonate. Total. 
Long tona. | Long tons. | Long tons. | Long tons. | Long tons. 

E oo cede ca aura Medius RE DIE 9,056, 288 | 2,523,087 ! 2,506,415 432, 251 14, 518,041 
A dee de duL EE DL DS 10,527,650 | 2,559, 938 | 2,570,838 377,617 16, 036, 043 
A tae seus PRU ERE UU TE MpEPPS 9,327,398 | 2,757,564 | 2,317,108 189, 108 14,591,178 
1809 tt A sexes 11,646,619 | 2,485,101 | 1,971,965 192, 981 16, 296, 666 
o AA A A 8,272,637 | 1,849,272 | 1,330, 886 134, 834 11, 587, 629 
o tee eee o aa TE ms 9, 347, 434 | 1, 472, 748 972, 219 87, 278 11, 879, 679 
IBUD. Lon eet EP seo ERE REPE 12,513,995 ' 2,102,358 | 1,268,222 73,039 15, 957, 614 
jn ME 12,576,288 2,126,212 | 1,211,526 91, 423 16, 005, 449 
Eat AEEA ue Rose e A TEE EIE 14,413,318 , 1,961,954 | 1,059,479 83, 295 17, 518, 046 
1898 Mr CHEM dozens 16,150,684 | 1,989,681 | 1,237,978 55, 373 19, 433, 716 
jo aec" 20,004,399 | 2,869,785 | 1,727,430 81,559 24, 683, 173 
1900.52. aida O E NEP Y RM eis en 22,708,274 | 3,231,089 | 1,537,551 76,247 27,553, 161 
A pee e eos EIER RM S Ore 24,006,025 | 3,016,715 | 1,813,076 51, 663 28, 887, 479 
1904.5 culto uci P tea A tau Er Eddie Ts j 90,532, 149 | 3,305,484 | 1,688, 860 . 27, 642 85, 554, 135 
Toten 211,083,158 | 34, 250, 988 | 23,213,553 | 1,954,310 | 270,502, 009 
Percentages of totals for 14 years........ 78. 03 12. 66 8. 58 0. 73 100. 00 
85. 87 9.30 4.75 . 08 100. 00 


Percentages of total for 1902............. | 


The red hematite mines attained their maximum production in the 
year 1902, and this was also the case with the brown hematite mines; 
the largest amount of magnetite, however, was contributed in the year 
1890, and the maximum output of carbonate ore was in 1889. 

In addition to the iron ore mined, 65,246 long tons of zinc residuum 
were used as iron ore in 1902. 

In the year 1902 there were produced 192,285 long tons of concen- 
trated ore which are included under the production of the respective 
States. In addition to the magnetically concentrated ore, a consider- 
able amount of magnetically cobbed ore was obtained in the State of 
New Jersey, this method being adopted in place of sorting in the mine, 
the rock and ore being broken to convenient size, brought to the sur- 
face, and the iron ore removed from the rock by means of magnetic 
concentrating machines. 
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LAKE SUPERIOR REGION. 


The greater part of the iron ore of the United States is supplied by 
the Lake Superior region, located in the States of Minnesota, Michi- 
gan, and Wisconsin, the maximum output of 26,977,404 long tons 
occurring in 1902, and representing 76 per cent of the total quantity 
of iron ore reported for the United States. This was an increase of 
5,531,501 tons, or almost 26 per cent, over the production in 1901 of 
21,445,903 long tons. 

The Lake Superior region comprises five ranges, of which the old- 
est, the Marquette Range, located in the upper peninsula of Michigan, 
not far from the southern shore of Lake Superior, and first opened 
in 1854, has shipped to the present time 66,686,502 long tons. The 
production of this range in the year 1902 was 3,734,712 long tons, the 
largest amount mined in any year, with the exception of 1900, when 
the total was 3,945,068 long tons. Most of this ore is shipped from 
the ports of Marquette and Escanaha. 

The second range, the Menominee, located in the States of Michigan 
and Wisconsin, was opened in 1877. The total shipments from it have 
been 42,267,233 long tons, and the maximum production 4,421,250 
long tons, was in 1902. The greater portion of this ore is sent from 
the port of Escanaba, although a small amount goes by way of Glad- 
stone. 

In the year 1884 the Gogebic Range, in the States of Michigan and 
Wisconsin, and the Vermilion Range, in Minnesota, were opened. 
The Gogebic has shipped to date a total of 37,818,274 tons, the quan- 
tity produced in the year 1902 being 3,683,792 tons, most of which 
was forwarded from the ports of Ashland and Escanaba. 

The Vermilion Range has shipped to the close of the year 1902 a 
total of 19,061,506 long tons, the production in the year 1902 being 
2,057,532 long tons, and the greater portion of the ore being forwarded 
to lower Lake ports hy way of Two Harbors. 

The Mesabi Range, in the State of Minnesota, the latest of the 
Lake Superior ranges to be opened in the United States, dates from 
the vear 1892. The total shipments to the close of 1902 have amounted 
to 53,747,807 long tons, the production in 1902 being 13,080,118 long 
tons. This production represents almost one-half of the entire output 
of the Lake Superior region, or 37 per cent of the total for the United 
States for 1902. The greater part of the ore is shipped from the ports 
of Two Harbors and Duluth, in Minnesota, and Superior, in Wisconsin. 

A sixth range was opened in Canada in the year 1900, the total out- 
put to the close of 1902 amounting to 591,176 long tons, the greater 
portion of which was sent to the United States from the port of 
Michipicoten, in the province of Ontario. 
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This Canadian ore is not included in the table given below, which 
shows the production of each of the five ranges in the Lake Superior 
region from 1889 to 1902, inclusive. 


Production of Lake Superior iron ores, by ranges, 1889-1902. 


[Maxima in italics.] 
Range. 1889. 1890. 1891. 1892. 1893. 1894. 1895. 
Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 

Marquette....... 2,631,026 | 2,863,848 | 2,778,482 | 2,848,552 | 2,064,827 | 1,935,379 | 1,982,080 
Menominee ..... 1,876,157 | 2,274,192 | 1,856,124 | 2,402,196 | 1,563,049 | 1,255,255 1, 794, 970 
Gogebic ......... 2,147,923 | 2,914,081 | 2,041,754 | 3,058,176 | 1,466,815 | 1,523,451 2, 625, 475 
Vermiliou....... 864, 508 891, 910 945,105 | 1,226,220 815,735 | 1,055,229 1, 027, 103 
Mesabi EA A A eee coa 29, 245 684,194 | 1,913,234 2, R39, 350 

Total ...... 7,519,614 | 8,944,031 | 7,621,465 | 9,564,388 | 6,594,620 | 7,682,548 | 10,268,978 

Range 1896 1897 1898. 1899 1900 1901 | 1902 


———— —— | —— | ——— |-———— | ——— |—————— 2 —MÓM M MÀ———— à. 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Marquette....... 2,418,846 | 2,673,785 | 2,987,930 | 3,634,596 | 3,945,068 | 3,597,089 | 3,734,712 
Menominee ..... 1,763,235 | 1,767,220 | 2,275,664 | 3,281,422 | 3,680,738 | 3,697,408 | 4,421,250 
Gogebic ......... 2,100,398 | 2,163,088 | 2,552,205 | 2,725,648 | 3,104,033 | 3,041,869 , 3,683,792 
Vermilion ....... | 1,200,907 | 1,381,278 | 1,125,538 | 1,643,984 | 1,675,949 | 1,805,996 | 2,057,532 
Mesabi .......... 3,082,973 | 4,220,151 | 4,837,971 | 6,517,305 | 8,158,450 | 9,303,541 | 14,080, 118 

Total ...... | 10, 566, 359 | 12,205, 522 | 18,779,308 | 17,802,955 | 20,564, 238 21,415,903 | 26, 977, 404 


From the foregoing it will be seen that in the year 1902 the Mesabi 
range ranked first, contributing 13,080,118 long tons, its maximum out- 
put. In 1902 the Menominee range continued to occupy second place, 
with its maximum production of 4,121,250 long tons. The Marquette 
range was third, with a total of 3,734,712, ranking next to its maxi- 
mum year, 1900, when 3,945,068 long tons were won. The Gogebic 
range reached its maximum in 1902, contributing 3,683,792 long 
tons; and the Vermilion range also showed its maximum output of 
2,051,532 long tons in 1902. 

The following cargo analyses of Lake Superior iron ores shipped in 
1902 were supplied through the courtesy of the Lake Superior Iron 
Ore Association: 
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Complete average cargo analyses of Lake Superior iron ores, season of 1902. 
GOGEBIC RANGE. 


[The upper line of figures opposite each ore represents its analysis when dried at 212? Fahrenheit; 
the lower line, when in its natural condition.] 


ore. | arom. | Pho sica. ange Ata: | ime. | Mo | gut [pynt] Mote 

Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct 

TOT NR ipe 0.043 | 7.020 | 0.260 | 2.650| 0.270| 0.19 | 0.010 | 2.460 ........ 
154. 10 0383 | 6.256 232 | 2.362 | .241 | .169| .0089| 2.192 | 10.88 

P HN m 625 | .0196 | 6.05 985 | 1.145) .335 | .165 | .0245 | 2.695 |........ 
53.90 | .0427 | 5.22 85 | .988 | .2x9| .14 | .021 | 2.326 | 13.668 

reer specia... 2.00 | .050 | 5.80 |10.00 | .97 | .25 | .17 | .005 | 3.02 |........ 
45. 76 04 | 5.10 | 8.80 | .85 2 | .149 | .004 | 2.657 | 12.00 

TRES | bius OR ORR O A A stre A c reae ed 

|54.7491 | .0722 | 6.1352]  .293 |........|.....-- een rn nnn 10. 1000 

m TR: f: 8850] .0455 | 4.1513 | .568 |........l....-...]......-.] Leere eer ren nne 

57.3961 | .0964 | 3.7296 | | .510 |........]........]...---..]. essel esee 10. 1572 

eee SIN fi 453. |. 03561, 24:6409:| decentes oclo meses [eed aloes vette E A 

55.5731 | .0316 | 4.1314 osse eed AA A A veto vae edd | 10.9766 

"n m 145 | .058 | 12.16 .759| L062| .625| .76 | .009 | S.195 '........ 
"149.095 | .0507 | 10.63 .66 | .928| .516| .655 | .0078 | 2.79 | 12.556 

———— | b .0307 | 10.49 | 4.449 | 1.726 | .16 .333 | .0107 | 4.517 |........ 
47.618 | .027 | 9.356 |3.968 | 1.54 | .14 .297 | .009 | 4.028 | 10.81 

— di ines { 2. 50 .028 | 7.20 .036 | 1.40 .16 .060 | .016 | 1.25  ........ 
56. 25 .0252 | 6.48 | .0321| 1.26. | .144 | .o54 | .0144 | 1.125 | 10.00 

AR S 67 .02 | 9.35 | .49 |2.30 | .60 64 | .020 |2.00 [........ 
51. 48 062 | 8.20 | .38 |202 | .53 56 | .018 | 1.75 | 12.26 

M (60.02 |........ 7.01 TOME ORNA ESETE EE e MO NEM A 
154. 7983. |........ 0,4001]: 739978. A assis A aara oie mar: 8. 70 

Cary Esipitezeod D 93 064 | 5.33 |3.72 |1.05 15 19 003 | 5.47 l........ 
52. 2876 78 | 4.8109 | 3.3577 | .9477 | 1354 | .1715 | .0027 | 4.9372 | 9.74 

Ms : E 0000 | .0973 | 17.2294 | .385 |........].. ee esee eben] nnn 

154.7499 | .0769 | 17.1500 | .883 l........l..... see]. -eeeseuleeees- 4548 

CE Ed pa O A E A A A O A aia 
56.580 | .1426 | 6.900 11.380 [|.........---...-]. eee eee nn 8. 00 

AN h b 750 | .037 | 4.050 | .420 | 1.290 157 106 | .007 |4.300 |........ 
57.579 | .0339 | 3.716 | .385 | 1.184 | .144 .006 | 3.946 | 8.210 

ias | 56. 19 .062 | 10.10 | .36 11.233 | .25 09 | .015 12.70 ........ 
50.419 | .055 | 9.06 | .32 | 1.10 22 08 | .013 |2.42 | 10.27 

iH bocas ee 045 | 8.75 .36 | 1.50 35 39 | .a30 13,90  ........ 
53. 32 .040 | 7.71 .32 | 132 31 34 .U26 | 3.44 | 11.86 

Yoon t R 700 | .053 | 7.470 | .970 |1.230 | .330 | .260 | .006 | 3.980 |........ 
55.592 | .0477 | 6.730 | .874 | 1.108 | .297 | .234 | .005 | 3.586 | 9.900 

ronca je 1. RO ECRIRE, A S vo ess ORE. RERO MA 

46. 05 VeL A O E EMT AREA oS IR 12. 

Vaude a eus te 056 | 4.64 48 |13 120 | .110 | .011 | 4010. |........ 
56. 01 050 | 4.17 43 |1.19 11 .10 010 |3.60 | 10.10 

ica a 75 048 | 9.75 20 | 1.03 95 | .40 040 |3.40 l...a... 
52.875 | .0432 | 8.775 | .180 | .927 | .855 | .360 | .0360 | 3.060 | 10.00 

SM El GRE: om E 00 045 | 5.47 .77 |1385 | .21 106 | .025 |427  ........ 
55.256 | .040 | 4.875 | .686 | 1.23 .187 | .0935 | .022 | 3.80 | 10.876 

Molrces No daz: ida .050 | 5.00 59 |1.05 | .16 .20 | .013 [4.54 ........ 
55.775 | .045 | 4.498 | .53 .94 14 .179 | .0116 | 4.08 | 10.04 


Meteor........... [een .038 | 11.850 .920 | 1.220 . 240 . 160 .007 |1.770 |........ 
49. 470 .0940 | 10. 619 .286 | 1.093 . 215 . 143 .006 | 1.586 | 10.380 


a Expected analysis for the season of 1903. 
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Complete average cargo analyses of Lake Superior iron ores, season of 1902—Continued. 


GOGEBIC RANGE—Continued. 


Phos- * " 
Ore. Iron phorus Silica. 
Per ct. | Per ct. | Per ct. 
ian 58.32 | 0.153 | 12.16 
ee 51.0475 | .1339 ' 10. 6436 
i 
64. . . 6: 
Montreal......... HA Ms "02 
57. 79 .088 | 3.27 
ENE ERE 61.00 .080 | 5.15 
48. 40 .063 | 4.60 
is (48. 99 .053 . 10.85 
E 143.429 | .04698 9.618 
E AE. | 58. 00 .040 10,05 
51.27 .035 8.883 
New Era No. 2a..' 58. 00 e 10. 06 
51.27 0707 , 8.88 
Newporta........ HB pue ud 
50. 23 .0277 | 3.74 
Nerd | la 1454 | .0380 | 4.0328 
se 56.3080 | .0338 | 3.5961 
ranged 62.6500 | .0737 | 3.1994 
O | 56. 2023 | .0661 | 2.8701 
58. 12 .071 | 6.64 
Ottawa........... 
fro .064 | 6.00 
. Ottawa Mang .... pue ni OB 
149. 10 .061 | 3.98 
Palm 62. 00 .0415 | 5.27 
AS 54.975 | .0399 | 4.67 
62.7052 | .0410 ' 2.9546 
Rand ............ o d u 
| 55.2636 | .0361 | 2.6039 
Rowe 57. 82 .047 — 10.69 
mn T 50.898 | .041 | 9.41 
Sunday Lakea... [52:30 uem dots 
156.25 .0261 — 6.606 
Taylor (58.50 | .055 | 9.180 
T ^2. 15 049 | 5.184 
Tilden 63.4168 | .0478 , 3.2222 
| 55.6552 | .0419 ' 2.8278 
Piso (57.795 | .0715 9.225 
151.217 | .063 | 5175 
indie. eei (57. 200 | .046 | 8.000 
151.137 | .0411 | 7.152 
Wisconsin ....... 50. 71 .053 9. 77 
144. 670 04669! 8. 606 
Yale (61.68 | .040 | 5.30 
156.49 0.036 | 4.77 
3 | 
61.9697 | 0.0323 | 8.0341 
Abbotsford....... | 
eee ee 0318 | 7.9298 
ates [63.4584 | .0469 | 5.8448 
Dead pees oP ¡L56, 4514 0417 


"uem. lanas Seda, 
Per ct. | Per et. | Per ct. | Per ct 
0.35 [1.06 | 0.56 10.15 
3064 | .9278 | .4902 | .1313 
.35 .78 .110 | .130 
.32 .70 . 10 .12 
me 1.08 17 .13 
Loves. . 964 15 . 116 
7.33 

6. 498 

.90 | 1.23 . 26 .14 
im 1.087 | .229 * .12 
.90 11.23 .26 .14 
.795 | 1.087 | .229 | .12 
6.22 .81 .22 .18 
5. 56 72 .19 .16 
2.35 | 1.45 .10 .15 
2.12 | 1.31 . 09 14 
6.80 | 1.15 .12 . 09 
6.13 | 1.06 .11 . 08 
99  .91 .19 .18 
877 5.806 | .168 | .16 
2.055 cusses 

1.811 | DIE 

.9956 1.08) | .194 | .14 
876 | .955 17 2, 12 
.460 | 1.029 | .080 | .050 
.414 | .9261 | .072 | .045 
.240 | 3.770 | .250 | .230 
.214 | 3.361 .223 | .205 
SED E AS A AS 
No A DS MEUS 
.81 | 2.095 | .26 | .43 
.717 | 1.856 | .23 .38 
2.180 | .900 | .210 . 090 
1.949 | .805 | .188 | .OR0 
| O be, AE 
6:360. | A A uas a ets 
.32 . 64 .07 .16 
.29 58 . 06 .14 


e»ec"cc9ce|0 o" vos. n..0...0.. oo Jonson nn noponssn eo.» 


enn. n.n erp )jonocanno[o occ: nao oso 


convoco ol|anno ron | rr. ..02.on.oojon.o renzo. 


noo nonoco Jaco... o nr. .n2.o.o—.. o a[aoo ooo oo 


e.o.o.ns]|o con ooon [rn ne. one nn. nn jfornonocssajonnonacnjson.oonoo 


e o.oooocnojonanonoaj[aocnnaco ojo eoo" "o 


econ enoj[|.orn nono ]onorconon jon... ooojsno ono o. 


ao. ro nn norjonon.n..n.o. nn. ..n. none no.fpoconorno cojones o9 ma 


ron onno[|anooa snnoj]|onon..o.o ..<. on... weve << ooo seen e cocjonac.eoa 


ao n.toeno=njo. nr. < e. ooo oeoconscas a... ooo 


a Expected analysis for the season of 1903. 


I 
phur, Py Eni ture, 
Per ct. | Per ct. | Per ct 
0.003 | 1.7L ass 
.0026 | 1.4968 | 12.47 
.019 |3.48  |........ 
.017 | 3.14 9. 76 
„011 (BL hinises 
.0098 | 2.957 | 10.65 
11.35 
¿011 | 4.41 [........ 
.0097 | 3.897 | 11.61 
¿011 |4.41 |........ 
.0097 | 3.897 | 11.61 
¿00851507 leas 
.007 | 4.60 | 10.58 
10. 8280 
10. 2916 
.00 [462 L....... 
.018 | 4.17 9. 65 
.005 16,76  |........ 
.004 | 6,10 9. 82 
.0115 | 424  |....... 
. 010 76 | 11.33 
11. 5676 
24 13.40 ]........ 
.021 |2.99 | 11.97 
.007 |1.950 l........ 
0063 | 1.655 | 10.00 
.014 | 2.410. loo... 
.0125 | 2.148 | 10.85 
ARS PR 12. 2384 
.010 | 4.15. [........ 
LOOSS | 3.677 | 11.38 
.006 | 9.180. [|........ 
.005 | 1.949 | I0. 600 
O E 11.91 
001 14.95  [........ 
.0009 | 4.45 | 10.03 
{ 
— hls 1.2971 
UN A TS 
TTE ooo. l 11.0419 
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Complete average cargo analyses of Lake Superior iron ores, season of 1902—Continued. 
MARQUETTE RANGE—Continued. 


Loss 
Phos- Silica Manga-| Alu- Lime Mag- Sul- by igni- Mois- 


Ore. Iron. 


phorus. * | nese. | mina. * | nesia. | phur. ture. 


——— | ———— | ee ef | cc | cn | e. 


Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. 


Angeline; A: P BO it MATOS idee EMO DUNS SOAM RUNI ONE et 4.88 
Angenline hem- IE 63 UM. 4. ore A A Sale ead Wain A A cow A 
aute ........... 57.54 MOBS. AA A O A O A cbe ons 10. 97 
paeem apod c c uc ee 

59.5500 | .0200 | 10.8700 A oce ots A ope he Icone ee eo rete A 
a 54.7860 | .0184 | 10.0004 |........]...-... eee eee] 8. 0000 
TT RNC ls O -3040:-| 3:48. A A O A bles A A 
38.90 E A A A A O ee tosd 8. 31 
E E 30 | .103 | 10.100 | 0.170 | 2.250 |1.140 |0.300 |........ $.000 |........ 
50.997 | .0916 | 8.989 | .1518| 2.002 | 1.014 | .267 |........ 2.670 | 11.00 
TE Be 2 | 7.93 | .15 | 1.01 [244 | 2.58 | 0.080 11.02 |........ 
47.44 | .238 | 7.27 | .14 | .98 |224 |237 | .073 10.10 | 8.32 
DEc4000- | "414-14: A A liri cocos A | enh al etes A 
DONIS uero. P 9180 | .4024 |.-13: 9062-1 AA A AO sto ees A x Rueori 2. 8838 
TEE po 6000. E A A A O A A eoe x 
36.1757 | .0363 | E A A A A peeetesoct 1.1594 
—— ee le TE O A A ER. ia A etae t: 
52.8402 | E A O A A cele dete 11. 0284 
ET al E 4700 | .1040 | 6.0968 |........]. s] eese] eene Je dede 
61.7958 | .1028 | 6.0810 |...... locos. eee oce] 1.0792 
doe je 50 | .050 | 20.00 12 | 2.10 26 12 016 12.58 |........ 
47.775 | .045 | 18.20 109 |1.91 236 | .109 | .014 |2.30 | 9.00 
aa E 0000 | .0949 | 5.2074 | .329 |........l. eese eese] e] 
52.9069 | .0823 | 4.5165 | .285 [.....lsc eene needed 13. 2674 
RAE e 41 053 | 6.64 | .98 | 2.68 90 32 010 | 2.71 |........ 
53.698 | .047 | 5.90 | .87 | 2.337 | .80 28 0088 | 2.408 | 11.11 
T UNE f. 88 892 | 5.47 | .294 |111 | 2.07 39 032 | L85 lomo... 
51.766 | .771 | 4.72 | .254 | .959 | 1.78 33 027 | 1.59 | 13.55 
ONE: fs 0300 | .0936 | 6.4878 | .321 |... essel eee] ee eee] es 
80.7768 | .0819 | 5.6768 | .280 |..coooooloccccconlocccnoncoloncconcolecononos 12. 5000 
TP NE 15939000 | 0872 | 14.4248 |. ice sedes O | nte A A 
SN ra LO crees O | evene lea pee os tao E A 1. 4710 
Ciumplon Nor: (6400 | .060 | 455 | .20 |2.38 | .32 | .29 | .018 [................- 
crusheda. ....:. lox.49 | .0595| 4.51 | .198 |2.36 (| .317 | .288 | .0129 ........ .80 
Champion, hem- (2-2 397 | 984 | .28 |1.67 |316 |181 | .09 |6.85 l........ 
atitea... |47. 76 .363 | 8.99 .256 |1.53 |2.89 |1.65 048 | 5.80 8.60 
A CM WB A or PS O ÓN ETAT 
Chatforda........ la AGO!) 21364 | 00:925. a lied. 9.02 
35 061 | 28.54 33 |1.75 89 65 09 |L78 |....... 
Chester No. 1a ... # 85 0567 | 26.542 | .3069 | 1.6275 | .8277 | .6045 | .0083 | 1.6554 | 6.95 
40. 80 027 | 36.16 478 | 1.422 | .22 25 006 12.12 |........ 
Chester No. 2..... ls 72 0252 | 33.809 | .4469 | 1.3296 | .2057 | .2338 | .0056 | 1.982 | 6.50 
Cif Shaft, crush iE 40 109 | 4.18 | .220 | 2.250 | 1.410 | .970 | .021 | 1.450 |........ 
ds 61.60 1076 | 4.126 | .217 | 2.221 | 1.392 | .957 | .0207 | 1.431 | 1.29 
| 00 114 | 4.330 | .140 | 1.98 s30 | .650 | .019 | 1.030 |........ 
Cliffs Shaft, lump m 76 1135 | 4.318 | .139 | 1.97 827 | .548 | .0189 | 1.026 40 
55. 20 102 | 12.360 | .070 | 4.160 | .490 |2.040 | .023 | 1.070 |........ 
Comrade. ........ ls 51 1007 | 12.205 | .069 | 4.108 | .484 |2.014 | .0227 | 1.057 | 1.2 
59.38 | .046 | 9.17 | .14 | 2.48 39 4 07 [L77 l....... 
rare New Ore Je 759 | .0408| 8.147 | .12 |220 | .346 | .36 | .05 11.67 111.16 
a Expected analysis for the season of 1903. 
M R 1902———4 
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MINERAL RESOURCES. 


Complete average cargo analyses of Lake Superior iron ores, season of 1902—Continued. 


MARQUETTE RANGE—Continued. 


Loss 

Ore. Iron. shores Silica Menga Au Lime. e ‘ ice by, igni- EOM 

Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. 

pola as ES 0.956 | 13.49 | 0.198 |1.20 |1.37 |1.39 |0.011 |7.88 |........ 
47.03 .229 | 12.10 177 |1.076 | 1.228 | 1.246 | .009 | 6.62 | 10.32 

Jackson Bout: es .078 | 28.87 | 2.85 | 1.60 .16 . 08 .017 |8.53  |........ 
40.3455 | .0718 | 26.5748 | 2.1632 | 1.4728 | .1478 | .0786 | .0156 | 3.2494 | 7.95 
PERI n 70 .109 | 5.740 | .520 | 2.860 | .520 | .490 | .011 | 3.520 |........ 
53. 42 .096 | 5.062 | .458 | 2.517 | .468 | .431 | .0097 | 3.098 | 11.99 

iaka Homem pa .040 | 5.200 | .240 | 1450 | .270 | .180 | .010 | 1.150 |........ 
. 50 .0353 | 4.584 | .212 | 1.278 | .238 | .115 | .0089 | 1.014 | 11.85 

Lilliea ........... Ce .085 | 6.16 .34 | 2.10 .41 .09 ¿013 |8.84 |........ 
53. 35 .074 | 5.388 | .297 |1.837 | .858 | .078 | .0110|2.92 | 12.52 

Michigamea: Ea .103 | 10.610 | .190 | 2.270 | .700 | .820 | .022 | .100 |........ 
59. 59 .102 | 10.485 | .188 | 2.243 | .692 | .810 | .0217| .09 | 1.18 

Mitchell ......... ES 62 A A RR o A. er A, en 
53. 98 Er A REN A A eae eh A shee 10. 94 
REN s .045 148.09 |........]...... equ: c ANS TRE m 
35:860 1.204384 42. 012. A eo evans tacos oc O oaa lees ee tion 2. 50 
rte da 1174 | .0605 | 7.3142 | .844 |.......olooooocoolocccnccoloconnncalonocconajoconooas 
58.5723 | .0539 | 6.5178 | .806 l|.....ooolocccccocolocccnncn]ocoroccclococo ooo 10. 8872 

Negaunee non- 59. 00 160 8.00. essere A A A A E AA 
Bessemer a..... 51.920 | .1408 | 7.480 |........ eese rmn 12.00 
Norfolk Bess, |{55.55 .065 | 15.26 .27 |3.35 . 38 .21 . 084 A EE 
crusheda....... s . 0543 | 15.08 .267 | 3.31 .876 | .208 | .0936 | .148 | 1.15 
Norfolk non-Bess, {57-17 .126 | 13.91 .27 |3.08 .38 .21 . 084 Dura 
crusheda....... len . 1245 | 13.75 .267 | 3.04 .876 | .208 | .0836 | .148 | 1.15 
Prüncston Nor Ta: on .055 | 2.30 .43 |137 | 1.05 .98 .021 |160 |........ 
52.768 | .046 | 1.998 | .386 1.147 | .879 | .778 | .017 | 1.84 | 16.24 

Princeton No. 2... ee .133 | 6.88 .276 (1.29 | 1.29 .82 .028 |162 l........ 
51.277 | .111 | 5.75 .230 |1.00 | 1.07 .68 .023 | 1.35 | 16.35 

Republic crush- lus 2:047. AA A A AA AO AA E wena oes 
ed.............. 65:956" | WONG este) O A Neem AA A fenis .75 
Republic mag. |[68.74 A A eee ROSA sewn vs sped use be wa nae uw cease A 
netic ........... un Nro E A INR A IPIE pe A . 60 
Republic specu- EA MOBO [ica E EE ed is ld 
lar ............. 67.004. 11.704984: A osito O A A A A 1.13 
Richmond ....... E 600 034 | 36.200 | .040 | .640 | .490 | .110 | .004 |2.740 |........ 
48.046 | .0336 | 35.740 | .039 | .632 | .488 | .108 | .0039 | 2.705 | 1.270 

oe EN pn .160 | 6.41 .83 | 2.45 . 50 .18 .029 |2.16  |........ 
54. 45 .185 | 5.769 | .297 | 2.20 45 .16 .006 |1.94 | 10.00 

EE [o 30 .110 | 6.530 | .360 | 2.680 | .620 | .690 | .012 | 2.450 |........ 
52.62 .096 | 5.698 | .314 | 2.839 | .454 | .602 0105 | 2.138 | 12.74 

o EEEE S 00 .129 | 7.300 | .100 |3.220 | .540 | .730 | .017 | .560 |........ 
60.17 .127 | 7.200 | .0986 | 3.176 | .588 | .720 0168 | .543 | 1.36 

Sheffield ......... ae S CAE A REN MCN M A OM ERE ER E" 
58. 77 GODS NONE E EE Ncc RE Am 3.82 

Tilden Silica..... pae 032 | 36.280 | .180 | .820 | .250 | .160 | .010 | 6.40 |........ 
2.27 0316 | 85.834 | .128 | .810 | .247 | .158 | .0099| .683 | 1.23 


a Expected analysis for the season of 1908. 
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Complete average cargo analyses of Lake Superior iron ores, season of 1902—Ccntinued. 
MENOMINEE RANGE. | 


Loss 
Phos- Manga-| Alu- Mag- | Sul- ^ Mois- 
Ore. Iron. |phorus.| Silica. | nese. | mina. | Lime: | nesia. | phur. py En ture. 


t ——— d——— —46c—— Ol |—————À — |. ———————)—— 4 —————— LE [——— 


AIRE Manes 55.3271 | .0604 | 3.2583 lolo laico... 3269 | ........ 10.5744 

ATHEN S I lin 400 243 | 10.000 | 0.220 | 2.400 | 1.500 | 1.650 007 |1.470 |........ 
50.619 | .2181 | 8.976 | .197 | 2.154 | 1.346 | 1.481 006 | 1.319 | 10.250 

Ajax (54.0648 J. 0614 AAN eee nn O A O eoe eoe eek 

I0 SEE 150. 6296 | .0575 | 12.5996 |........].... LLL]. eeese cele c eens se] eese]. .......| 6,3366 

dit btt h 2500.) Y |. 7:3609 i eec A O A A aae cr seven 

52.9735 | .3199 | 6.5886 A sisse tese bala zac eile dece A 10. 5933 

— WE bs 59 504 | 4.11 .27 | 2.88 61 63 045 | 6.32 |........ 
53.8325 | .4631 | 3.7763 | .2481 | 2.6461 | .5605 | .5788 | .0413 | 5.8068 | 8.12 

"——— Ü | ie 5000 | .1080 | 5.6132 |........]........l........]........ 2829 A [eoe rn 

53.2288 | .0966 | 5,0215 |........]........ leew cee leew wees 2075 |........ 10. 5398 

E | E 0134 | 4629]. 5.0097 AA A AO A lee ban O E 

53.1330 | 4.4283 | 4.6523 AA A A wu usse O xe nets 8. 4125 

ae nes ve ee 294 | 6.490 | 3.550 | 1.860 | 1.280 | 2.490 | .009 | 3.200 |........ 
| 51. 895 2700 | 5.961 | 3.260 | 1.708 | 1.176 | 2.287 | .008 | 2.939 | 8.150 

Beides ene ja 635 | 3.84 96 |L8 |1.34 . 64 .019 | 7.55 |........ 
(52. 97 594 | 8.59 90 |1.75 | 1.25 60 .018 | 7.06 6. 49 

CRAB Loser ages 20600. 1 29419 A cae A O penes A ore teat 

55.2423 | .0594 | 6.7693 |........]........]....-... |. e eee] eese ee]- eese eee 6. 5250 

Clearficlda....... bie 140» 1 .25:007- A A A tobe Sosa [eite uuo A | aneete te 
51. 913 1921] 5:095 AA A A cop eer loe exero ues a! 12. 75 

Clifford .......... s 24 014 | 39.31 10 .85 22 12 009 ME e 
39. 25 0136 | 38.34 .098 | .83 21 117 0088 | .51 2.47 

Columbia SA pun 392 | 12.17 .19 | 3.85 21 23 021 | 1.50 |........ 
50. 89 .85 | 10.94 17 13.46 188 | .206 | .0188 1.348 | 10.08 

Crystal Falls..... [s 600 | .720 | 4.130 250 |1.910 | 2.650 |1.180 | .007 ! 8.400 |........ 
| 53.443 | .6566 | 3.766 228 | 1.742 :2.417 | 1.076 006 3.101 | 8.800 

T EE | is 75 .158 | 7.40 15 | 3.46 (1.40 | 2.60 M0 4.75 ........ 
| 49. 90 .141 | 6.62 13 | 3.10 1.25 | 2.38 19 | 4.25 | 10.50 

oe eu n 385 0298 35.89 132 | 1.028 1.01 [1.313 | .020 2.04  |........ 
39. 876 029 35.438 13 |1.015 997 | 1.296 0197 | 2.01 1.258 

ene em | dies .941 | 5.95 .327 | 3.667 | 1.985 | 2.98 1215 5.50 |........ 
49. 85 310 | 5.408 297 | 3.33 | 1.758 | 2.66 110 | 5.08 9. 106 

en quas d pa 100 | .69 | 6.050 | .440 | 1.650 | 2.300 | 1.200 008 | 3.000 |........ 
53.840 | .6286 | 5.511 | .401 | 1.503 | 2.09 | 1.093 007 |2.733 | 8.900 

inda Le ls PY AN SUE S 3786 A A A A A A esa ia 

56.4036 | .0569 | 4.9515 |........]........]. .... -..- -.. .. ..]- --. .-..]- -.. ...- 7.9389 

GAY iras: P DOOD |) i 1:93. 1477- A eta O daira ccs! A E EA 

34.2084. | 0858: | 22; 9080-1... i52 A A A A elk 6552 

Groveland zu e 300 | .046 | 11.220 | 1.100 | 2.490 | 3.510 | 4.620 008 | 6.290 |........ 
49.222 | .0441| 10.765 | 1.055 | 2.389 | 3.367 | 4.433 007 | 5.076 | 4.050 

Great Western .. Es 100 305 | 6.600 | 1.250 | 1.980 | 1.210 | 2.040 008 | 2.950 |........ 
53. 243 2795 | 6.048 | 1.145 | 1.814 | 1.109 | 1.869 | .007 | 2.703 | 8.360 

Hemlock cick: s 10 .906 | 6.24 .299 |2.99 |2.71 | 2.26 .010 | 4.54 |........ 
53.1828 | .1953 | 5.9155 | .2749 | 2.8345 | 2.5691 | 2.1425 | .0095 | 4.3039 | 5.20 

Hiawatha. 6.25022 pn .252 | 7.28 .60 | 2.52 . 28 21 .019 |7.65  |........ 
51.6316 | .2344 | 6.7725 | .5581 | 2.3443 | .2604 | .1953 | .0176 | 7.1167 | 6.97 

Hopes S le 6000 | .3670 | 7.9800 |o aeos eee eet lis llas 12. 5600 

52:1142 22900] 48.9770 AO smesso A O ES A cuve vs - 

Keel Ridgea..... a .046 | 37.42 .20 .90 |1.35 | 1.00 „006 A uses 
89. 46 .045 | 36.38 .19 .87 11.81 .97 .0058 }........1 2.90 


@ Expected analysis for the season of 1908. 
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MINERAL RESOURCES. 


Complete average cargo analyses of Lake Superior iron ores, season of 1902--Continued. 


MENOMINEE RANGE—Continued. 


Ore. 


Per ct. 
Kimballa........ 55. 700 
51.133 
Lamont.......... 96. 350 
51.335 
Lerida ula Mngt alts 60. 8828 
56. 6648 
Lincoln .......... 57. 200 
52. 166 
Loretto .......... 58. 85 
54. 189 


Manganate No. 1. pa 41 


Manganate No. 2. o1. 10 
47. 36 
Monongahela, [52.33 
Non-Bess. «..... 47.25 
Michigan No. 1. ie 9000 
54. 8565 
Millie ............ 60. 02 
56. 30 
Northwestern. .../f°9- 70 
52. 2375 
Paint Rivera..... 56. 300 
51. 233 
Pewabic ......... 64. 61 
59. 1715 
Pewabic Genoa ..|J48- 92 
41. 5615 
Quinnesec (Non- | (58. 200 
ica 55. 657 
Quinnesec (Sili- [14.100 
cious Bess.) .... |43. 129 
Rosena AS D 
|52. 051 
Russell........... a 69 
19. 765 
Ban Jose ......... 64. 75 
60. 45 
Tobin............ 59. 050 
53. 854 
Toledo ........... 95. 06 
50. 8259 
TYTOle. cia [pes de 
154. 2811 
Verona........... 10. 76 
39. 2356 
Viviana.......... 11. 00 
39. 4092 
Walpole.......... 99.24 
55. 8574 


I ——————————————— -————————— —L——————— AA 


phorus Silica 
Per ct. | Per ct. 
0. 660 6. 300 
.6059 | 5.783 
. 650 7.500 
.9921 | 6.832 
.0749 | 5.9892 
.0702 | 5.6204 
. 336 7.740 
. 3064 | 7.059 
019 | 11.01 
017 | 10,138 
. 674 3.52 
. 626 3. 27 
655 4. 36 
. 607 4.04 
.109 | 15.59 
.098 | 14.08 
2192 | 4.6185 
.2041 | 4.3014 
. 025 6.54 
. 023 5. 196 
.070 | 10.04 
.0613 | 8.7850 
. 640 6. 900 
. 5824 | 6.279 
. 010 4. 15 
.0092 | 3.7989 
.010 | 32.02 
.0095 | 30. 3005 
. 890 5. 350 
.8511 | 5.116 
.025 | 34.910 
. 0244 | 34.141 
. 945 5. 06 
.3161 | 4.636 
.063 | 10.03 
. 008 9. 296 
. 017 4.15 
0158 | 3.87 
. 700 7.370 
.6384 | 6.721 
012 | 15.86 
. 0111 | 14. 6404 
. 050 8.78 
0464 | 8.1496 
012 | 37.85 
0116 | 36. 4344 
.016 | 33.41 
.0154 | 32. 1137 
. 100 9. 05 
.0943 | 8.5332 


Manga- 
nese. 


Alu- 
mina. 


Lime. 


Loss 
by igni- 


Per ct. 
3. 100 


—— |——— | AAA — | ——— 
——_—_— ——— 


Per ct. 


conc our [ro onor»=nojonococscrsjonnnonocosj[ononnonns [rn n..o..o.nonno..!nornnosoo 


covonono [cn .oconoj[ooonsnanj¡ono.nno nen (ono. nn en nnajfonasnco. eo 


ernscnrrro jara ro oo roo oso oso [roo ooo oo o ooo roo 
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. 811 . 005 
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Complete average cargo analyses of Lake Superior iron ores, season of 1902—Continued. 


MESABI RANGE. 


Ore Iron 
Per ct. 
ASI etd (61.7468 
ss. 5110 
Adams No. 2..... 159. 85418 
| 152. 4985 
Admirala........ | 63. 800 
i 58. 824 
Agnew a 31. 00 
Albanya ......... $60. 00 
153. 4000 
Audrey No. 2 .... 57. 5531 
50. 1229 
Benver........... 62. 516 
55. 47 
Biwabik No. 1 ...:|69- 70 
158. 64 
Biwabik No. 2a.. 62. 00 
37. 04 
Butler ........... 63. 05 
| 57.33 
Cassa ............ 59. 10 
^3. 19 
Chisholm ........ 61.6745 
55. 8332 
Clairton« ........ (60. 00 
[54.00 
Clark ............ 61. 6566 
55. 7389 
Commodorea .... (63. 100 
|57. 232 
Columbiaa,.:.... [97-92 
49. 28 
Corsica........... 58. 11 
51. 7330 
Crosby a.......... 58. 00 
52.20 
Croxton.......... 61.32 
55. 188 
Cyprusa ......... 61. 61 
54. 8329 
Dailey ........... 59. 1651 
50. 6734 
Duluth........... 60. 4744 
24. 5094 
Elba . (61.45 
155. 6860 
Fayal............ 63. 0750 
57. 3040 
Franklin......... ia 82 
55. 506 
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. 0382 
. 059 
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. 0283 
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rc... "|l .n.o.o. 
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2.25 .52 | 1.06 .24 .32 . 016 
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[NE Lo. M PENNE, ERES E O EE 

o E E RARUS. shy REN: 

4.150 | .200 | 1.210 240 | .060 | .004 
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8. 89 .56 |83.94 18 .18 . 016 

7.62 .48 13.37 11 11 . 014 

8. 03 .81 .94 B .08 . 007 

7.1451 | .7207 | .8364 | .0979 | .0712 | .0062 

3. 52 .44 .525 | .09 .13 . 015 

3.168 | .396 | .4725| .081 | .117 | .0135 

2. 40 .20 . 60 .85 .15 .04 

2.1360 | .1780 | .5340 | .3115 | .1335 | .0356 
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5.19  ........ 
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P ME RU: 
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3.400 |........ 
3.084 | 9.300 
4.58 RR 
3.99 | 14.33 
6.70 Me 
5.9617 | 11.02 

10. 00 
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8.50  |........ 
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Complete average cargo analyses of Lake Superior tron ores, season of 1902—Continued. 


MESABI RANGE—Continued. 


Phos- | Manga-| Alu- Mag- | Sul- u^ Mois- 
Ore Iron. '5norus, Silica. | nese. | mina. | Lime. | nesia. | phur DER ture. 
t " 
Per ct. Per at. Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct 
—— 62: 5908: [-0: 0540.55. e oe A A lose A desees bue a ts 
52:0959. 1 E A. A A A. cuiu Rote AO 8. 8914 
rU CEN: 61.04 E ARE ES Mu TTC Meta alee ds oka AA 
52.976 | 07 | B94 EO A A AA HE — 13.21 
Hartley .......... 69:02]7 A E ETEA A, A AA ERN ANE, 
56. 6558 | .0889 |.........].... | esee eee ce cle reed o loco ooo 9. 9582 
URB eire 60.6199 | .0701 | 4.0791 |........]........l... ese] lee cele ceres ee eese enne 
59.8156 | .0622 | 3.6212 |........].-......]..- e enc cleceecccafeccccees|eceecec. 11. 2245 
e 61.00 E oL RM A POS MEN MuR O RUNE: ONERE 
54. 90 Nr MERECE OEC, PE OUO NERO DEO PR" 10. 00 
a su e 62.100 | .059 | 4.610 |0.520 | 0.729 | 1.630 | 0.160 | 0.008 | 0.688 |........ 
55.890 | .0531 | 4.149 | .468 | .656 | 1.467 | .144 | .007 | .615 | 10.000 
NEN 61.4324 | .0636 | 5.7827 | .276 | 2.2707 |........]........]....-...l. oo o... o. 
62.6330 | .0467 | 5.0048 | .240 | 1.9824 |................]....-..-l.. 12. 6959 
Hale-Kanawha .. [59-10 .069 | 8.78 .45 | 1.19 .95 14 ¿010 [2.09 |........ 
59.1718 | .0619 | 7.884 | .4041 | 1.068 | .8531 | .1257 | .0088 | 1.8768 | 10.20 
RA ‘a 00 ORB CUN feo le Godda O ORDERS ES E TONES, DES 
ES E EC M PP EE MAURO NOME. NIRE MR PCM HEC 
54:885. A A niet ele teo A A se tunt 11.00 
ada Ce . 045 8.25 .60 | 1.25 15 .10 .020 14.80 |........ 
nis! feo 53.69 | .0409 | 7.5075 | .5460 | 1.1375 | .1365 | .0910| .0182 | 4.095 | 9.00 
Leetonia Besse- |(61.20 . 060 2. 91 . 64 . 62 .27 .15 020 A iocos clue iaa 
mera........... 55.08 | .045 2.619 | .576 | .658 | .248 | .185 | .018 |........ 10. 00 
Leetonia Non- |f60. 58 . 062 3. 03 . 60 .87 .21 . 15 UM. Laveen PEE 
Bessemer ...... 54.522 | .0558 | 2.727 | .54 .783 | .189 | .135 0126 |........ 10. 00 
bU. 00: WOT: AC A A A O E O lentes nds 
Leonard a........ 
69.47 | .032 OG CA PORA. O AA ON ORE. PEE PONIA 
Lincoln .......... 53. 95 029 8. 41 9.28 
60.00 | .081 7.80 .99 |1.72 .15 .13 .001 |3.92 |........ 
Longyear «.. ..... (51.00 |.om9 | 7.02 .891 | 1.548 | .135 | .117 | .0009 | 3.528 | 10.00 
Nn ee . 048 2.72 .52 |1.855 | .16 . 096 0156 | 3.22  |........ 
DE Nan se ea 157.156 | .048 2. 48 465 | 1.66 14 .086 | .014 | 2.83 | 10.446 
ins 63.64 | .029 4. 52 .61 . 78 17 .13 .0n [2.701 |........ 
BU ie Dea: |58.3642 | .0266 | 4.1458 | .5594 | .7153 | .1559 | .1192 | .0101 | 2.4853 | 8.29 
" 61.00 | .031 7.70 .67 11.17 .20 .16 .007 | 2.61 |........ 
a 
epee, sence 55.7723 | .0283 | 7.0401 | .6126 | 1.0697 | .1829 | .1463 | .0064 | 2.3863 | 8.57 
Morrow Bese- [60.80 | .044 6. 96 .58 | 1.15 .25 . 09 Mri E PN 
mera........... | 55.632 | .04026 | 6.359 | .5307 | 1.0522 | .2287 | .0823 | .0082 |........ 8. 50 
Morrow Non-Bes- (60. 35 . 063 7.45 . 60 1.27 .30 .08 . 011 4.00  |........ 
PI te --- 155.431 | .05786 | 6.8428 | .5511 | 1.1664 | .2765 | .0734 | .0101 | 3.674 | 8.15 
— DIN 63.9791 | .0417 | 3.9765 | .198 | 1.8364 |........]........].......-l.... Ll. eeeese- 
56.0996 | .0365 | 3.4867 | .178 | 1.6102 |........l........]....- esee 12. 3158 
Mountain Special [61.7674 | .0474 | 6.1154 | .258 | 2.0917 Lesser esee puo 
53.8977 | .0413 | 5.3362 | .220 | 1.8252 |........ ......- esses lenses es. 12. 7408 
Oliver 62.7719 | .0505 | 4.6050 | .233 | 2.1265 |................].....-..].-.--sseleeeeeee 
55.0772 | .0443 | 4.0405 | .204 | 1.8658 |........]........[........[.....0-. 12. 2582 
peace 62.30 | .041 4.46 .12 | 1.51 14 .12 .044 13.43. L........ 
56.331 | .03707 | 4.0327 | .1085 | 1.3653 | .1265 | .1085 | .0397 | 3,1014 | 9.58 


a Expected analysis for the season of 1903. 


IRON ORES. ! 55 


Complete average cargo analyses of Lake Superior iron ores, season of 1902—Continued. 
MESABI RANGE—Continued. 


| Phos- i Manga-| Alu- Mag- Sul- 
Ore. Iron. Silica. | hese. | mina. | L4M€- | nesia. | phur. |! ol ture. 


— — E a a aaa |————— R ——— R R eee 


C EE m 68 [0.0483 | 6.58 | 0.625 | 1.9607 | 0.173 | 0.108 | 0.0143 | 3,47 |........ 
54.00 | .0385 | 5.856 | .556 |1.745 | .15 | .09 | .0127 | 3.088 | 10.997 
Pillabury......... eiua 108997 A O A O A tsetse 
56.6388 | 0807 |.........]...... rU O O Revere 9.3701 
Pillsbury No. 2... lei A A A A O E 
AA A A A eno O exon 11. 1599 
Pid cn n 4280 | .0597 | 6.4072 | .319 | 2.4279 |... |. eren etin [etu 
52.5941 | .0519 | 5.6287 | .277 |2.1181 |........]. n 12. 9641 
OE acto 58.20 |.025 13.95 | .43 [1.15 | .20 | .10 | .094 [225 |........ 
53.1075 | .0228 | 12.7293 | .8923 | 1.0493 | .1825 | .0912| .0310 | 2.0531 | 8.75 
PEERS EON d ME WC TL A O A Laaaeeet 
63.680 | .0704 | 3.960 | 1.100 |........|....-- p a A O 12.00 
Midi Nd 2.4 as TA REI m E ET 
56.4167 | .0664 | 3.7707 | .530 | 2.0011 |........ |... eee] 8. 9199 
pote ge 2040. ere reer O eu eno A A A rere 
56.92. O A O O ets ee pne c ente ses 12. 00 
Shilling.......... E 05 |.00 | 297 | .5 [110 | .18 | .05 | .011 |613 |........ 
56.50 |.054 | 265 | .47 | .98 | .16 | .04 | .009 | 5.48 | 10.50 
SER cero tete boda 028 | 6.44 52 | .8 | .17 1$ | .010 |2.25 |........ 
57.5589 | .0258 | 5.9280 | .4787 | .8192 | .1565 | .1197 | .0092 | 2.0711 | 7.95 
Spruce No. 2a,...|59-00 | -060 | 400 |... eI O O A 
50.740. |.:0618. -| "8:407 A A A eene A A 14.00 
pai E E A O A O O A 
A A A A O O e seea cun 12. 50 
"NCC EN iss .045 | 1.77 | .88 |131 12 | .09 | .005 [5.18 |........ 
59.34 |.042 | 165 | .82 | 1.2 n |.o | .004 | 4.85 | 6.39 
e E 650 |.os9 | 3.250 | .320 | .870 | .210 | .160 | .005 |2.480 |........ 
59.849 |.os58 | 2.983 | .294 | .799 | .198 | .147 | .004 [2.276 | 8.200 
odos E 8239: | 50969: A A O O O ooo ees esa iet 
55.9758.|. ORS. A A A A | e oe A ee baues 10. 2670 
Top Bromas. e 00 |.070 | 6.28 7 |120 | .17 12 | .008 | 4.56 |........ 
54.7597 | .0628 | 5.5927 | .6463 | 1.0772 | .1526 | .1077 | .0072 | 4.0935 | 10.28 
Tode cie E SRI ncn c O O A A E 
E x ers 60:0173 | A O A eeu qnn eee O A | Strass 
52.7397 | .0604 |..... TE A O Peer O ÓN ecu cede 12. 1259 
lonas co p 49 |.051 | 6.174 | .967 |1.743 | .164 | .18 | .014 | 5.29 |........ 
53.868 |.046 | 5.59 | .875 | 1.58 148 | .117 | .0126 |4.79 | 9.45 
Victoria.......... n EE E v E Tr 
BOSS” m en 7.87 
ad n 61 |.02 [10.25 | .s7 | .95 | .18 | .06 | .008 |2.22 |........ 
54.0306 | .0208 | 9.2906 | .3354 | .8611 | .1632 | .0544 | .0073 | 2.0122 | 9.36 
Wallace.......... n 470 |.055 | 3.310 | .479 | .900 | .210 | .160 | .007 ¡2.690 |....... : 
58.087 |.0495 | 2.982 | .431 | .811 | .189 | .144 | .006 |2.424 | 9.900 
Winifreda........ Ino 057 A reaches O A A A A o onem : 
56.07 |.0400 [.........|..-..--- eme ..| 11.00 
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Complete average cargo analyses of Lake Superior iron ores, season of 1902—Continued. 
VERMILION RANGE. 


Ore. Iron. | phorus. nese. | mina. 


———|g— | |Á ț m | —— [———————— 1 ————————— 


Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. 


: 61.5000 | 0.0725 | 4.2850 |........|..c ce ccclecceccccleccecccclececccce[ececcceclececcees 
eager TUUM | 57.9876 | .0683 | 4.0402 |........|....cccc|e--cceeclecececcclececcece{eccceeee 5. 7112 
al 64.2956 | .0391 ; 4.4581 Loc llar. 
QUU ere 61.3606 | .0373 | PTS VN DEM FON PR PERO: 4. 5649 
67.6439 | .0313 , 1.7225 |........l.....-..l eee elis eel sse] e eee] esee 

Pilot AA | 2 j 
66.1008 | .0305 | 1.6832 l A O O ene O 2. 2812 
61.8400 | .1319 : 5.9464 Loc lc laca lalo 
A ta 6347 | .1282 | 5.7810 |......0.looccecoclececaccclececenceleoeeceaclevecceee 2. 7800 
e otio. | 2061-3 208] e ec MAC A E KHAI LUE NER 
KOT ARSS 61.0864 | .0446 | 3.0697 |........ MUS EDEN: Ce eee 5.2917 
TS (66.5000 | .0748 | 1.8528 |........ ON BINE MOM DEA. NIIS UM 
Un qoe 65.6555 | .0733 | 1.8292 |........ reti | POP MN A ERN 1.2700 
[52.8916 | .0515 | 23.0106 |........ puc ROUEN RR REEL 
pondan siicious.. [7 Togs .0498 | 22.3642 |........ SENE NEM AA KON. ORIS | 8.2100 
uus 63.0000 | .1406 | 4.2360 |........ Beit athe A HEURE SENDER 
SUNY ux cM AES A EE 
—— 3565:0000 | .1366 | 2.83127 A A A lex uec vs letus cito A tovs 
i: P ‘ 64.5385 | .1356 | 2.2962 |........ cesse eene enel 7100 
166.0615 | .0405 | 8.1613 |........|....ccecleccececclececceec|eccceccclececccecleceeccce 
AEDI renani i 0956 | .0380 | 2.9715 |........l O O eel nl 6. 0034 

MICHIPICOTEN RANGE. 
ndum | E 014 | 0.105 | 7.83 |0.10 |1.25 0.144 |0.09 [0.107 | 8.426 |........ 
Ped nde. | 53.42 | .098 | 7.338 | .09 |117 | .13 | .08 | .100 | 7.895 | 6.30 


DISTRIBUTION OF IRON-ORE PRODUCTION IN 1902, BY 
STATES. 


Following custom, a résumé of the quantities and character of iron 
ores mined in 1902 in the various States is presented, the data being 
arranged in the order of importance of the States as producers. 

Minnesota.—The mines which are at present developed in the State 
of Minnesota are all found on the Mesabi and Vermilion ranges; they 
produced in the year 1902 15,137,650 long tons of iron ore, valued at 
$23,989,227, or an average of $1.58 per ton. This is an increase over 
the 1901 production (11,109,537 long tons) of 4,098,113 tons, or 36 
per cent. This is certainly a phenomenal record; for it represents a 
larger quantity of iron ore than was mined in the whole of the United 
States prior tothe year 1890; it also exceeds the quantities mined in 1891, 
1893,and 1894. All of this ore was of the red hematite variety, giving 
Minnesota first rank in this class of ore, with 50 per cent of the total 
for the United States. It is probable that there has been more active 
exploitation in the year 1902 in Minnesota than in any of the other 
States, and a number of mines have been added to the producing list, 
some of which will be important contributors in the future. Some of 
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the new exploitations furnish ore of a grade which, until the late 
abnormal demand, was deemed undesirable, no available market form- 
erly existing for it. | 

AMichigan.— Although the iron-ore production in the State of Mich- 
igan in the year 1902 (11,135,215 long tons) did not entitle it to first 
position, the production showed an increase of 1,481,148 tons over the 
1901 output of 9,654,067 long tons. Of the output in 1902, 11,079,124 
long tons were of the red hematite variety, in which Michigan took 
second place, and 56,091 tons were magnetite, giving it fifth rank among 
the producers of this class of ore. 

Alabama.— Alabama occupies third position as an iron-ore producer, 
with a total output in 1902 of 3,574,474 long tons, of which 2,565,635 
tons, or 72 per cent, were of the red hematite variety, and 1,008,839 long 
tons, or 28 per cent, were brown hematite, giving the State third and 
first ranks, respectively, as a producer of these classes of ores. 

Virginia and West Virginia.—Statistics of the State of West Vir- 
ginia have been included with those of Virginia in order to follow the 
practice of the United States Geological Survey of holding individual 
mine statistics confidential. The former State contributed but a small 
quota to the country's supply. 

The total quantity furnished by these two States in the year 1902 was 
981,958 long tons, an increase of 62,564 long tons, or 7 per cent, over 
the 1901 total of 925,394 long tons of ore. Of this amount 953,128 
tons, or about 96.5 per cent, was of the brown hematite variety, 31,677 
tons, or 3.2 per cent, red hematite, and 3,153 tons, or 0.3 per cent, 
magnetite. The two States combined occupy second position as pro- 
ducers of brown hematite ore, eleventh position in the red hemntite 
class, and seventh in the magnetite class. 

During the year 1902 & considerable amount of ore was brought 
into Virginia from the Lake Superior region and used to supplement 
the local ore supply. 

Tennessee. —Tennessee increased its output from 789,494 long tons 
in 1901 to 874,542 long tons in 1902, a gain of 85,048 long tons, or 
10.8 per cent. The greater part of this output, 503,899 tons, was of 
the brown hematite variety, and the remainder, 370,643 tons, was 
red hematite. The State occupied fifth position as a producer in 1902. 

Pennsylvania.—Pennsylvania has fallen from fourth to sixth posi- 
tion as a producer of iron ore, owing mainly to the reduced output of 
one of the large producing mines. The total for the year 1902 was 
822,932 long tons, a decrease of 217,752 tons from the 1901 production 
of 1,040,684 long tons. This State contributed three classes of ore; 
616,645 tons were of the magnetite variety, 185,846 tons of the brown 
hematite variety, and 20,441 tons were red hematite. Consequently 
Pennsylvania ranks first, sixth, and twelfth, respectively, in the pro- 
duction of magnetite, brown hematite, and red hematite ores. 
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Wisconsin.— Wisconsin occupies seventh position as a producer, 
with a total of 783,996 long tons of iron ore, an increase of 45,128 
long tons over the 1901 production of 738,868 long tons. Of this 
total, 758,316 long tons, or 96.7 per cent, were of the red hematite 
variety, and 25,680 tons, or 3.3 per cent, of the brown hematite 
variety. 

New York.—In the year 1902 New York contributed 555,321 long 
tons of iron ore, an increase of 135,103 long tons, or 32 per cent, over 
the 1901 total of 420,218 long tons. The greater portion of this, 
451,570 tons, was of the magnetite variety, obtained from the Lake 
Champlain district; 91,075 tons of the remainder were of the red 
hematite class, and 12,676 tons were brown hematite. 

New Jersey.—The production of the New Jersey iron-ore mines in 
the year 1902 was 441,879 long tons, an increase of 39,890 long tons, 
or 9.9 per cent, over the 1901 output of 401,989 long tons. All of this 
ore was of the magnetite variety, in which class New Jersey occupies 
third position. There was considerable exploitation in 1902 of a 
number of iron-ore deposits formerly worked, which accounts for the 
augmented output. 

Georgia and North Carolina.—These two States have been com- 
bined, but North Carolina's contribution is comparatively small. The 
total amount mined in 1902 was 364,890 long tons, of which 216,242 
tons were brown hematite, 117,812 tons red hematite, and 30,836 tons 
magnetite. 

Colorado.—Colorado holds twelfth rank as a producer of iron ore, 
having in the year 1902 contributed 293,297 tons of iron ore, which 
was used in the production of pig iron and as a flux in the smelters. 
This shows a falling off of 110,740 tons from the 1901 output of 404,037 
tons. With the exception of 4,375 tons of red hematite, all of this ore 
was of the brown hematite variety. 'The ore which was sent to the 
smelters contained a mixture of iron and manganese, and often also 
a small percentage of silver. As the silver was insufficient to make it 
valuable as a precious-metal ore, it is classed as iron ore. 

In the western States and Territories there has been & marked 
increase in the production of iron ore in order to supply the demands 
of the growing iron industry in Colorado and the demands of the 
smelters for argentiferous iron ores used as a flux in the production 
of the precious metals. 

In the year 1902, Montana, New Mexico, Utah, and Wyoming pro- 
duced a total of 362,034 long tons, of which 255,269 tons were of the 
red hematite variety, 88,086 tons were magnetite, and 18,079 tons of 
the brown hematite class. 

Other States.—Kentucky and Missouri contributed both red and 
brown hematite, Maryland brown hematite and carbonate ore, and the 
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New England States brown hematite. Ohio’s output was of the car- 
bonate variety, in which class this State occupies first position. Texas 
contributed a small quantity of brown hematite. 


PROMINENT IRON-ORE PRODUCEBS. 


During the year ending December 31, 1902, 126 iron-ore operations 
in the United States each produced 50,000 or more long tons of iron 
ore, the total for the 126 mines being 31,561,628 long tons, or 88.8 
per cent of the production for the country. 

Of these larger mining operations reported in the year 1902, 102 
produced 28,584,023 long tons of red hematite; 14 contributed 1,303,484 
long tons of brown hematite; 7 supplied 1,255,358 long tons of mag- 
netite; 2 mines furnished a mixture of 330,439 long tons of red hem- 
atite and magnetite, and 1 mine a mixture of 88,324 long tons of red 
and brown hematite. 

Of these larger mining operations 46 are in Michigan, 35 in Minne- 
sota, 15 in Alabama, 7 in Tennessee, 5 in Wisconsin, 4 each in New 
Jersey and Virginia, 3 in New York, 2 each in Colorado and Georgia, 
and 1 each in Pennsylvania, Wyoming, and New Mexico. 

Of these 126 operations 1 contributed over 1,800,000 long tons, 1 
over 1,600,000 tons, 1 over 1,400,000 tons, 2 over 1,200,000 tons, 1 over 
1,000,000 tons, 2 over 900,000 tons, 1 over 700,000 tons, 3 over 600,000 
tons, 5 over 500,000 tons, 3 over 400,000 tons, 7 over 300,000 tons, 15 . 
over 200,000 tons, 32 over 100,000 tons, and 52 between 50,000 and 
100,000 long tons. 

The following table gives a list of the larger mining operations of 
the United States in the year 1902, together with the States in which 
they are located and the quantity produced by each, except 15 mines 
producing 1,663,277 long tons, the managers of which objected to 
publication; but the totals of these unidentified mines have been 
grouped and placed at the end of the table: 


Prominent iron-ore mines of the United States, with their production in 1902. 


Long tons. 
Payal, Mn Soe een nes E as ceda 1, 863, 863 
Mountain Iron and Rathbun, Minn............................ Lelel. 1, 629, 577 
Ser engorda Pais oo dsc cele baba de 1, 434, 719 
Adams MICH ae 1, 245, 005 
Red Mountain Group, Ala.: 
BOB 2 20025050 A A MN NE 754, 524 
Muscado sisi aaa 454, 05 
1, 208, 581 
Mahoning No. 3, Minn.......................-..--. Le Le ll llle leer. 1, 035, 215 
Chapin, Mehta patos 932, 468 
Norrie Group, Mich cosacs aaa coa 923, 352 
lake Superior, Mic cisco 757, 959 


Pioneer, MiNi nic rd dass 669, 745 
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Biwabik Midas ts 
Aragon: Micha E V tostada ds 
(CCOFDWBll PR. cedo oer be Fe E 
Chandler, MID zone volue RES UERIA aO MEME Eis edi De RE qe pM 
Cleveland Iron Mining Company, Mich.: 
Cleveland Lake ............................ LLL lll c.l... 484, 432 
Cleveland Hard Ore......:.: ccce dca qu as 74, 743 


Pewabie> Mich: es Meee tee eee beens 
Spruce Mining Company, Minn .............................. ll... 
Aurora and Vaughn, Mich anoo rer op nad Le e pe mus dup mE 
Tilden, Mich. eA ae ETAS a paa qund. 
Hülb.-Minl eese cuis de Ede dae 
Buffalo, South Buffalo, Prince of Wales, and Queen, Mich ............. 
Genoa; MIDI rió 
Lake Angeline; Mich. cipesciolaiaaida tr AULERISELERORMR 
Clarke MID a a 
Savosssiblev. AA A RO EE Si NE 
Ashland, Miele: opos ROI SPiN FT cc we Saeed REPRE ES toa 
Minnesota Iron Company, Minn .............................-. Lll... 
Cliffe Shaft. Mich unos dens ceevacdasst out e 
Penn Iron Mining Company, Mich ................................... 
“SauntrysA1pena, Mini. caia arias Meee israel 
Newport and Bonnie, Mich ........... . c cu cll ill leu cree ee dr rane 
Riverton Group, MICBDa ue iocu oce ESSE ads 
A aus A de purs Sted dos E pe Re cu 
Noc SP Ly Me CL 
Sharon; Mind: otrora 
A A i rni beta tede bot EE QUE 
Brown Mining Company, Tenn ................................Ll.e.s. 
Sparta. Minh 2 ted es eh tae eee lid eho LEE Ee MEE LE 
BUNTISG:: WYOLISIenIeiquesDebQsuvaehewPiebetgedoxjeruce ree CPGE a 
Chisholm, Mint. <.cccscocsoccecc sous. ios dise TEMERE MAR EEUU 
Champion, MICI td own wx RE EVE es Ee Muse DRE RV 
Crystal Falls, Mich 
Sellers, Minin :6 EH" —————————————— Me oe 
Pillsbury: MORN occ. da 
Solet NUDO re ——ÓÉ 
Necaudee, MICH: a Ii vc PEE 
OIG Bod No Venecia pi seti cu Sod ye se 
Salisbury. Miclics iov ues A ML CREE PV DE 
Carey, Ms 2c. Sieh sie neal aout oie in UNE bie es Cauda te 
Penobscot, NON eee ee fee ew oe ete eee weet ed a an SY dates 
Atlantic WAS 5d A thea duse stet qase be A 
Zenith; NEN ads eser LUCR RA ERE IRE UU Eua erc Ld cS ee E ME 
Jordan. MA sausage a a s edu pi ef 
Duluth; AAA aed beats te need Gea eee ease IE DT 
Montreal and Ottawa, Wis.................... lll ene ewe een eee 
Sunday Lake; Mieli s ous ocn euh ue Ee hne Va eee ex ced on Ras 
Hemlock River, Mich zu ce pr OTI imei ol wie en eR Re e x awe 
Hierro, Nee ks eet och a aci o ta DeC 
Bristol (Claire). Mich costa 
AWiBthrop- Michal caw nl de Mx CIEE V iiu estes 
Crudup Mining Company, Ala ..........................eeL ll ee eee eee 


611, 181 
594, 177 
593, 750 


559, 175 
538, 497 
535, 021 
492, 940 
441,123 
409, 259 
381,879 
380, 238 
376, 600 
348, 518 
324, 865 
314, 720 
307, 166 
280, 193 
263, 069 
249, 382 
239, 506 
231, 512 
228, 953 ' 
227, 465 
221, 835 
220, 587 
219, 173 
212, 310 
209, 272 
204, 292 
197, 499 
195, 289 
193, 650 
193, 200 
183, 052 
180, 516 
179, 934 
179, 066 
176, 180 
171,756 
166, 009 
162, 006 
148, 013 
142, 952 
142, 886 
142, 315 
135, 010 
132, 940 
131, 700 
129, 496 
120, 250 
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Long tons. 

Port Henry NOS Ne Y acs estu ie ces pd ep ec CE 119, 467 
Republic and West Republic, Mich.........................LLLl l.l... 117, 628 
Mikado; Mehta sa uuu Rosse ee betaine ye eet 112,014 
Raimun Alas onde Melle mite eruere cuir f ecd M af de 111, 425 
CIHORL Mic iS de Ee Els 110, 505 
Princeton: Miel.acc teure cee AE ia RT p eO Em dd 108, 986 
Oriskany Vi td A adeu Eu e Me ra cu ER d 108, 610 
Lincoln; AA A Bee wets coe wae 106, 158 
Unions WANN ses Sareea II heise bl e dc ED EE 104, 481 
Armenia; Mich. cecwwas oe she a Dee du td. 102, 623 
Richards Nal ti oia 100, 656 
Oment. Colada bocina ri is td 99, 165 
Wharton Hibernate ad 97,596 
Toretto: Miehic td ti ata is 97, 409 
Bate Med 96, 618 
ANI. MIN ii es 93, 424 
Inch Patcb; AAA a A A 90, 000 
Chateaugay No Yoox quie esi eek ti du as See seas 89, 993 
Volunteer: Mehta eRiR Sn Epod isebe eer EE UE, 89,111 
Franklin MIB aussen ba os 88, 102 
Columbia; MICA aa ia 86, 452 
MunsBeld; Mich Aa 81, 493 
Hiawatha- Michi pros ad 80, 000 
Lic Mich ari taa 78, 452 
Corsica, MID e Ea 74, 818 
Bart, Nlis ere e e auis na diede Rau eee E 74, 716 
Wood and De Cünip, Nidia A a it dais 73, 535 
Tobin and Genesee, Mich......................... clc eee l lll lee eens 13, 246 
Grace s -Gap Ale 2 aeuo Sem ub sete e S iov atia qose Swe vena UE NOU d bones 71,587 
Quinnesec, Mich ......................... LL... ROC LION Ten ee 10, 095 
PAYNE ml Ala acting wae SS alk coe t E bi uu cee eal aid 68, 921 
Iron Belt, Wis ......... feed Que eine au ps uu abe wu aa ere d pe idt eus iouis 68, 015 
Estelle O8: Lac ceres obs oe Os ch ence ck ddp ceu unusual 64, 422 
Great Western, MICI daos as Sexe o EE a 62, 900 
Hammond Brothers & Co., Ala......... 2... eee eee lll lll eee ooo 61, 290 
Cambria, MiOlus aii LP Pee RE USE EE Eme die 59, 926 
ARNES MIHI SS conu oe es a eoe aunt adea bm as 58, 500 
Mannie- Tennis 58, 216 
AIBDOFCR,- NINN Saca Dae cete d desee tna 57,799 
Lone Pinel; 2. and 3, Ald coc. edu A a oben t 57, 749 
KawHnoe, AX IB au cese best auido mace eke Pines E IDE BEN E Due tee 57,192 
Pearce; Minn doo eeu A De sse Ss materia Dg iioc 54, 950 
Lamone MEI ene tte o o iS da ue 54, 266 
Brotherton, MICH src Rx eee sale ERIS dne dee 53, 971 
Pilani AIA e Sia s eben Re NE hoe Stewie Gece oe etwas 53, 478 
Grant, MITIEa csc eine see A A A O Dee 53, 270 
Commonwealth; Wisconsin pa 52, 015 
HelensBess; Alda deines antes A e iia 51, 794 
Inman, Telesco 50, 365 
Richmond (Gribben), Mich ns a iR e IPLE ene ere 50, 041 
Total ...... ———— ————Á—————" e— 29, 898, 351 
Fifteen mines not reported by name.................................. 1, 663, 277 


MU ENTORNO ERR 31, 561, 628 
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No other country can equal this record of large producers. The 
table shows 10,272,780 long tons obtained from eight mines, and 
16,248,270 long tons from 18 mines, all of which, with two exceptions, 
have their shipping operations limited by climatic conditions to about 
two hundred days annually. 


TRANSPORTATION OF ORES. 


A large proportion of the iron ore which is mined in the United 
States is transported long distances to points of consumption. The 
greater part of the iron ore mined in the Lake Superior region is sent 
by rail and boat to furnaces located in Michigan, Wisconsin, Illinois, 
Ohio, Pennsylvania, New York, New Jersey, Virginia, Kentucky, and 
Missouri. From Wyoming and New Mexico the ores are hauled by 
rail to the furnaces in Colorado, and the Lake Champlain magnetites 
are sent to Pennsylvania iron and steel works. From the ore deposits 
in the Lake Superior region that are located farthest from points of con- 
sumption, the ore is shipped by comparatively short hauls, from 15 to 
90 miles, by rail to the upper Lake shipping ports, being forwarded 
thence by vessel to lower Lake receiving ports and there distributed 
by rail. The ores of the Vermilion Range are usually shipped from 
Two Harbors, in Minnesota; those of the Mesabi Hange from Duluth 
and Two Harbors, in Minnesota, and Superior, in Wisconsin; those 
of the Gogebic Range from the ports of Ashland, in Wisconsin, and 
Escanaba, in Michigan; those of the Marquette Range from Marquette 
and Escanaha, both in the State of Michigan; and the ore from the 
Menominee Range is transported by Escanaba and Gladstone, Mich. 
The various railroads shipping the iron ore have extensive iron-ore 
docks at these shipping ports, and the following table, prepared by 
Mr. R. Angst, chief engineer of the Duluth and Iron Range Railroad, 
as revised to May 1, 1908, shows the number of these docks, their 
storage capacity, together with various details in regard to length and 
width of the docks, height from water to deck, angle of pockets, and 
length of spouts. | 
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In the year 1902 the total amount of iron ore sent forward from T wo 
Harbors was 5,005,185 long tons, an increase over 1901 of 586,988 long 
tons. Duluth was a close second, with 5,598,408 long tons; Escanaba 
was third, with 5,413,704 long tons; Superior fourth, with 4,180,578 
long tons; Ashland fifth, shipping 3,553,119 tons; Marquette sixth, with 
2,595,010 tons; and Gladstone occupied seventh position, shipping 
92,375 long tons. 

The total shipments by lake during the year 1902, as reported by the 
Iron Trade Review, amounted to 27,038,379 long tons. The ship- 
ments of iron ore from the different Lake ports, together with the all- 
rail shipments, from 1895 to 1902, inclusive, are given in the following 
table. The shipments for the year 1902 are the maximum, and show 
an increase of 6,981,904 tons over the total for 1901: 


Lake shipments of iron ore, 1895-1902. 


Shipping port. 1895. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 


Long tons. | Long tons. | Long tons. | Long tons.| Long tons. Long tons.| Long tons.| Long tons. 


Two Harbors ...... 2,118, 156| 1,813,992 2, 651, 465) 2, 693, 245| 3,973, 733! 4,007, 294| 5,018, 197] 5,605, 185 
Escanaba .......... 2, 860,172) 2,321, 931, 2,302, 121| 2, 803, 513 3, 720, 218 3, 436, 734, 4,022,668 5, 413, 704 
Duluth............. 1,598, 783| 1, 988, 932! 2, 376, 064: 2, 635, 262| 3, 509, 965! 3, RRB, 986 3, 487, 955) 5, 598, 408 
Ashland ........... 2, 350, 219| 1,566, 236, 2,067,637, 2, 391, 088, 2, 703, 447, 2, 633, 687| 2,886,252, 3,253, 119 
Marquette ......... 1,079, 485, 1, 564,813! 1,945, 519| 2, 245, 965. 2, 733, 596, 2, 661, 861, 2,354, 284, 2, 595,010 
Superior ........... 117,884} 167,245)  531,825|  550,403| 878,912 1,522, 899| 2,321,077, 4, 180,578 
Gladstone.......... 109,211| 220,887, 341,014| 335,956] 381,457) 418,854| 117,089) 92,375 


Total......... 10,233,910. 9, 644, 036 12, 215, 645/13, 655, 432 17, 901, 358 18, 570, 315 20, 157, 522 27, 038, 379 


All-rail shipments . 195,127, 290,792) 253,993) 369, 241 350, 416; — 489, 078 431, 7151 531, 952 
Grand total. -| 10, 429, 037) 9, 934, 828/12, 469, i en 024, a 251, 804 19, 059, Mi dé 589, 237 27, 570, 331 


| | 

Although the greater portion of this iron ore was sent to the lower 
Lake receiving ports, a eonsiderable quantity went directly to furnaces 
at Chicago and Milwaukee, and to blast furnaces in the State of Mich- 
igan. On the other hand, some iron ore was shipped to lower Lake 
ports from the Michipicoten Range, in Canada, theore thus sent forward 
in 1902 amounting to 207,596 tons. The remainder of the production 
of this range for 1902, 383,580 tons, was shipped directly to Canadian 
furnaces at Hamilton and Midland. The quantity of iron ore received 
at lower Lake ports in the year 1902 amounted to 22,649,424 long tons. 
In the table given below it will be noted that the ports of Cleveland, 
Ashtabula, and Conneaut, Ohio, are closely grouped, the three having 
received in 1902, 13,970,424 long tons, or 62 per cent of the total Lake 
shipments. 

Buffalo and Tonawanda, N. Y., rank next, with 2,256,798 long tons; 
followed by Erie, Pa., and Fairport, Lorain, Toledo, Huron, and San- 
dusky, Ohio. 


C 
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Iron-ore receipts at Lake Erie ports, 1895-1902. 


ef ee ee —————— ————— ———— |—————— |[———————— Pe 


Long tons. 
Ashtabula, Ohio ...' 2,474,791 
Cleveland, Ohio....! 2,312,370 


Long tons.| Long tons. Long tons. Long tona. Longtons, Long tons. Long tons. 
2,272,822. 3,001,914, 2, 6:4, 563) 3, 311, 526, 3, 709, 486, 3, 981,170) 4, 796, 805 
2,313,170! 2,456,704 2, 645,318! 3,222,582, 3,376, 644) 3, 831,060, 4,873, 318 


Conneaut, Ohio .... 244, 967| 327, 623 495, 37! 1, 404, 169} 2, 320, 696; 2, 556, 631! 3, 181,019, 4, 300, 301 

Buffulo and Tona- oe š 
wanda, N. Y...... 719,742) 545,101 197,446 1,075,975. 1, 530, 016 polest 5, 386, 2, 256, 798 
Erie, Pa ............ 811,989] 847,849, 1,311, 526, 1, 092, 364] 1, 309, 961 lid 1, Mi 377, 1,717,268 
Fairport, Ohio...... 914,617,  941,446| 1,008, den 912, 879| 1, 241,013 1, 009,004. L, 1,181,776 1,538,744 
Toledo, Ohio ....... 260,730; 301,794 416, ini 414,012| 792,348) 6495, Ai 798,298 1,037,571 
Lorain, Ohio ....... 214,219; 191,445 355,188 536,086, 1,112, MG 1, 090, 235 721,662. 1,442, 417 
Huron, Ohio ....... 146,449 . 226,515 198, 231 126,755 2063, 600 321,914 431,311! 520,646 
Sandusky, Ohio .... 12, 361 58 667 79, 792 136, 200 87, 499, 154. 542 33,017, 165,556 
_ _  _—_—  _ AAA es 


Total.........| 8,112, 228) 8,026, 432) 10, 120, 906 11, 028, ad a 5, 222, d ides 797, LIO ,014, Md an 6419, 124 


| 


When the ore is received at lower Lake ports it is either loaded 
directly into iron-ore cars and shipped to the blast furnaces, or it is 
stocked in immense piles on the docks, and, although the quantity for- 
warded directly to furnaces has increased in late years, large quantities 
are on hand at the various Lake Erie docks at the close of the naviga- 
tion season to be drawn upon during the winter when transportation on 
the Great Lakes is prevented by ice. 

The stock of ore on hand at lower lake ports on December 1, 1902, 
is given as 7,014,254 long tons, an increase of 1,214,591 tonsover 1901. 
Ashtabula and Cleveland had nearly one-half of the total stocks of ore 
on hand December 1, 1902. 

The following table shows the stocks of iron ore on hand at lower 
Lake ports at the close of navigation December 1, 1902, and also at the 
opening of navigation May 1, 1903, from 1895 to 1902 and 1903, inclu- 
sive: 


Stocks of iron ore at lower lake ports, 1895-1908. 


At close of navigation, December 1— 


Port. 


1895. 1896. 1897. 1898. 


| 
Long tona. Long tons. Long tons. 


— á— — —— | —M— P — | A H—— 


Long tons. 
Ashtabula, Ohio... 1,301,302 |1, 441,666 |1,835, 694 1,732,671 1,902,598 |1, 811,459 1,769, 145 | 1, 967, 136 


| | 
Cleveland, Ohío....; 1,200, 792 ¡1,419,311 |1, 475, 355 1,175,970 ¡1, 200, 806 {1,387,445 1, 378,060 | 1,500, 604 


Long tons. Long tona. Long tons.| Long tons. 


| 

lene 
Fairport, Ohio..... 605,470 | 773,905 | 825,312 | 719,791 | 692,147 | 611,717 | 710,590 | 924,236 
Erie, Pa ............ 335,718 | 355.222 | 484,871 | 439,167 | 361,835 | 480,734 | 470,718 | 722,966 
Lorain, Ohio....... 224,264 | 231,288 | 317,509 | 324,034 | 337,822] 251,838 | 195,863 | 328,304 
Conneaut, Ohio ....! 292,460 | 275,800 | 360,895 | 288,101 | 468,808 | 630,514 | 604,106 | 673,679 
Toledo, Ohio ....... 113.132 | 115,959 | 194,644 | 146,568 | 186,422 | 212,875 | 254,196 | 810,023 
Huron, Ohio ....... 101,000 | 200,075 | 230,029 | 139,982 | 164,480 | 211,377 | 231,501 | 232,764 
Buffalo, N. Y ....... 207,199 | 82,267 | 111,660 | 121,620 | 192,681 | 232,100 | 198,100 | 319,367 
Sandusky, Ohio....| 34,375 | 69,491 | 84,786 | 48,500 | 23,184 | 95,111 | 47,384 95, 175 
Total......... 4,415,712 |4, 954, 984 |5, 923, 755 |5, 136, 407 5, 530, 283 |5, 901,670 5, 859, 663 | 7,074, 254 


B | 
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Stocks of iron ore at lower lake posts, 1895-1903—Continued. 


At opening of navigation, May 1— 
Port. 
1896 | 1897 1898 1899. 1900 1901 1902 1903 

Long tons. ¡Longtons.| Long tons.| Long tons.| Long tons. Long tons.| Long tons. Long tims. 
Ashtabula, Ohio... 636,254 | 926,865 |1,031,441 | 855,691 | 678,789 ¡1,046,974 | 924,742 | 1,073,967 
Cleveland, Ohio..... 506,693 | 979,705 | 853,776 | 472,946 | 386,291 | 806,119 | 624,865 829, 347 
Fairport, Ohio ..... | 846,847 | 480,984 | 501,592 | 289,417 | 282,298 | 306,706 | 472,325 555, 709 
Erie, Pa ............ | 137,826 | 153,261 | 236,485 95, 626 97,894 | 225,412 | 223,972 426, 744 
Lorain, Ohio....... | 118,820 | 180,605 | 158,797 | 168,646 | 126,212 | 140,562 96, 992 190, 311 
Conneaut, Ohio....' 112,406 | 207,034 69, 047 6,115 8,619 69,755 | 152,891 125, 400 
Toledo, Ohio....... | 10, 593 66, 337 71, 726 22, 915 52,616 | 138,457 | 111,511 126, 331 
Huron, Ohio....... $5,173 | 162,292 | 143,170 82, 055 48,412 | 135,043 | 129,635 147,817 
Buffalo, N: XY: | 16, 644 50, 477 53, 081 72, 757 35,195 | 118, 007 73, 861 60, 241 
Sandusky, Ohio....| 8,442 | asor] aseo] 7,086] asol 63,148 | 37,40 | 56,500 


VALUE OF IRON ORES. 


The total value at the mines of the 35,554,135 long tons of iron ore 
produced in the United States during the year ending December 31, 
1902, was $65,412,950, an average of $1.84 per ton, and an increase of 
13 cents per ton, or 7.6 per cent, over the 1901 figures, $1.71 per long 
ton. 

This valuation does not correspond to the selling prices of ores, nor 
is it presented as cost. The query by the United States Geological 
Survey, submitted to each mine, reads as follows: ‘‘ Give total value 
on cars or carts, at the mine, of the iron ore produced during the year, 
royalty, if any, included, but exclusive of hauling to points of ship- 
ment or consumption. The gross commercial value of the ore at the 
mine, not cost or profit, is asked for.” 

The selling prices of ores are influenced by their composition, dis- 
tance from market, etc., and in making up this selling price, cost, 
royalty, sinking fund, administration, profit, and transportation 
charges are considered. 

The basis for fixing the value of Lake Superior iron ores adopted by 
the Bessemer Ore Association for the year 1902 was as follows: 

Old Range Bessemer ores, basis price $4.50 per long ton, free on 
board at lower Lake ports, guaranteed to contain 63 per cent of metal- 
lic iron, 0.045 per cent of phosphorus, and 10 per cent of moisture when 
dried at 212° F., equivalent to 56.7 per cent metallic iron in the ore in 
its natural condition. 

Old Range non-Bessemer ores, basis price $3.60 per ton, free on board 
at lower Lake ports, guaranteed to contain 60 per cent of iron and 12 
per cent of moisture when dried at 212° F., equivalent to 52.8 per cent 
iron in the natural condition. 
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Mesabi Range Bessemer ores, basis price $4 per ton free on board | 
at lower Lake ports, the guarantee of iron, phosphorus, and moisture 
being the same as for the Old Range Bessemer. 

The Mesabi non-Bessemer ores had a basis price of $3.20 per ton free 
on board at lower Lake ports, and were guaranteed to contain 60 per 
cent of iron and 12 per cent of moisture. "These ores are divided into 
three classes, according to their physieal structure, as determined by 
sieve tests. The second class basis is 10 cents and the third class 25 
cents per ton below the prices placed on the first class. 

When the ores contain iron or phosphorus above or below the fixed 
guaranty the price is adjusted accordingly. The basis price of the 
Old Range Bessemer ore in 1902 was 25 cents per ton abovethat for 1901. 

The reports from the various States show the highest average value 
per ton in 1902 was in Colorado, $3.52 per ton; but some of this ore 
contained in addition to iron some manganese and a small amount of 
precious metals, and had an augmented value as a fluxing medium and 
because of the relative high cost of labor. The lowest average value 
reported was in Texas, 99 cents per ton, this value being due to the 
fact that only a limited amount of ore was mined, principally by con- 
vict labor. 

The production of iron ore in the United States in 1902, by States, 
together with the total value at the mines, and the average value per 
ton in each State, are given in the following table: 


Quantity and value of iron ore produced in 1902, hy States, 


| * 
Total value Average 


State. Quantity. at miie. value per 
ton. 
Long tone. 

A a r A | 15, 137,650 $23, 989, 227 $1.58 
MICGHIPAN PR CHEM Xr RENS | 11,135,215 | 26, 695, 860 2. 40 
Alabama Wem CM | 8,574,474 | 3,936, 812 1.10 
Virginia and West Virginia ............. ccc cccce eec eeec cesse se aan | 987,958 | 1,667,456 1. 69 
d REDEEM D RNMMENECRUN REC RCEE | — 874,512 | 1,123,527 1.28 
Pennsylvania. .......2..22cecceececccecccccecccecceccecceeatecceccees 822,932 | 1,225,453 1.49 
o A A etse Soie cepi sd | 783,996 | 1,800, 864 2.30 
NOW "YORK cSt iS ases ende uae s EDU. 555,321 | 1,362,987 2.45 
NOW JOGINOÓN A A E PEE | 441,879 | 1,223, 664 2.78 
Georgia and North CaroliNa........oooooococcocrocconanaracanooonoso | 364, 890 505, 488 1.39 
Montana, New Mexico, Utah, and Wyoming ....................... | 362, 034 475, 316 1.31 
Color e E aM REN EE Maud ad emus E se. | 293,297 | 1,032,053 3.52 
Sula qq PC IRE 71, 006 86,169 1.21 
Missouri ....... Vezxs abge s A d ce rt M sa Ee | 66, 308 106, 379 1. 60 
Connecticut, Massachusetts, and Vermont...................eeeees. 29, 093 $1,374 2. 90 
MATVIANG 25752. iocus eet Dae ibis iu vcn carre be eee eee oat 24,367 46,911 1. 93 
A ERR P ES 22, 657 41,976 1.85 
A RU ALES Dasece ses Mid n Pob rU EERRETE RUIN M S c PUES 6. 516 6, 434 .99 


Total sete ces otl sesso eet ease AS 35, 554, 135 | 65,412, 950 1.84 
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STOCKS OF ORE. 


In the States included in the Lake Superior iron-ore region tlie bulk 
of the ore mined is transported by water from shipping ports on Lakes 
Superior and Michigan to the receiving docks on Lake Erie. As traf- 
tic on the Great Lakes is suspended during the winter months, the ore 
which is mined during the time that navigation is closed must be 
stocked. For this reason, at the end of each calendar year large 
stocks of ore are reported by the mines in the States of Michigan, 
Minnesota, and Wisconsin. On December 31, 1902, the total stock 
for these three States was 3,578,809 tons, or about 93 per cent of the 
aggregate stock of iron ores for the United States, which amounted 
to 3,834,717 long tons. This total is 405,106 tons less than the quan- 
tity, 4,939,823 long tons, reported on hand December 31, 1901. 

The stock of ore reported on hand at all mines represents 10.8 per 
cent of the production of iron ore in tne United States for the year 1902. 

The following table illustrates, by States, the stocks of ore on hand at 
the mines December 31, 1902: 


Stocks of iron ore on hand at mines December 31, 1902. 


State. Quantity. State. Quantity. 
Long tona. Long tons, 
Minnesota .............- ccce cs eese 1,114,197 || Colorado: Cat eene see obse putas esed [n e Meam eI 
DIC HIPAA: Sar C ELO E uS | 2, 286, 195 | Georgia and North Carolina ........ 14, 235 
AIBA Lei ecce Rep EX OA Geek aces à 58,969 | Kentucky od ossesezetitua vebcRebveleph3 wea ms 
Virginia and West Virginia.......... | 15, 126 | Missouri osi da 3, 124 
Tennessee A NE EN MEE 21,397 | Connecticut, Massachusetts, and 
WSC Sst nee aiios ik aer a d | 178, 417 | Vermont dond vex te *aw Pi 2, 026 
PentnsyIvatiliue sse SEE ea ees | 10, 211 Maryland ........---+-2+-2ee sees eee 183 
New York... cc. cc ccccccccccccccccece | 57,856 ' S rem 8,500 
New Jersey ..... esses sire 36,121 | T€X88--- HM 5, 000 
Montana, Nevada, New Mexico, | LOU ea EEN E 3,834, 717 
Utah, and Wyoining............... 20, 160 
IMPORTS. 


Through the courtesy of the Bureau of Statistics of the Department 
of Commerce and Labor data have been secured showing the imports 
and exports of iron ore into and from the United States during the 
calendar year 1902. 

From the table presented it will be seen that 1,165,470 long tons of 
iron ore were imported, which were valued at $2,583,077, an average 
value of $2.22 per ton. This is an increase of 198,520 tons, or 21 per 
cent over the quantity imported in 1901, 966,950 tons. The values of 
the iron ore, as given in the table, are those at the point of shipment, 
and do not include transport or duty charges. "The high value given 
in some cases is due to the presence of some other chemical constituent 
than iron ore. 


IRON ORES. 69 


The following tables show the quantity and value of iron ores im- 
ported into the United States and the countries from which the ores 
were shipped from 1896 to 1902, inclusive, and also the imports by the 
domestic ports at which they were received. 


Quantity and value of iron ores imported into the United States, 1896-1902, by countries 


1896, | 1997, 1898. 
Imported from— == = = - sa 8 s E 
Quantity. Value. Quantity. Value. | Quantity. Value. 
Long tonë. | lamg tons, Long tonè. 
CUDA Iss aia ces 380,551 | $463, 570 383,820 ' 8151, 709 165, 623 $187, 721 
Spain i ecbevecz peer ere DI. 121, 132 | 230, N79 66, 193 167, N78 13, 335 34, 932 
French Africa................ 19, 661 163,517 | 3, WA T RD AAA e cu on MERI EK 
TY s oce A SE ESSA 29, KN2 BUG cs cies bsec pets AA Lie Em 
lin MP 33, 750 DEDI cora PK wer a Wed 7,200 26, 581 
Newfoundlandand Labrador 20, 800 20, 965 | 29, 2 2U. MT deo used este adco ale co 
United Kingdom ............ 8, 528 23,155 358 4,091 6x3 5,385 
Colombia .................... 3, 150 MO Dt ennt as a axem ave sau aeg AA 
Portugal ...0.0.0.22...000000- 1,101 2,327 | 3,612 UM AAA Ea 
Other countries.............. 4,251 6,523 | 3, 233 | 9, 187 307 929 
Total................... $82, 806 1, 036, 917 | 489, 970 | 675, 912 187, 205 255, 548 
1899. | 1900. 1901. | 1902. 
olus bine | Value. | xir Value. bi | Value. Tun | Value. 
Long Long Long Long 
lona. lona, tons. tons. 
Cuba............-esess. 360,813 | $449,616 | 431,265 | $537,496 | 520,583 $705,086 | 696,375 $1,576, 619 
SP ri 145,206 | 339,058 | 253, 694 491, 608 | 180,810 399,364 153, 527 338, 259 
French Africa.......... 22,233 51,746 20, 000 23,536 esaet ves IEEE 19, 167 35, 707 
A re 43, 3603 122, 786 18,951 DU OTI rsactesonr A toe exeeees 
Greece soraira 16,765 | 27,556 | 23,250 | 31,685 | 12,950 — 42, 896 l...a... NAE 
Newfoundland and 
Labrador............. 77,970 71,970 ¡ 140,535 142,685 |: 79, 360 79, 360 81, 920 81, 918 
United Kingdom ...... 172 994 397 3,274 490 15, 939 1, 269 17, 882 
COLO: A A [eave Oe 3, 000 zu: Gan ce ARR A Pn SOS 
British Columbia (uos rorem Rr xm rimi t 2, 87^ 4, 313 5, 661 9, 312 
AAA EM 115 1,339 400 8, 415 361 8, 478 
Netherlands MO A ute oe uc 181 A AA AA | d — 
Quebec, Ontario, ete ...!....Luu.] ccoo. 5,588 | 10,139 | 163,353 | 408,431 | 203,824 | 509,711 
X éezuelm i arroen A easa Eas i 700 1620 jo eaa care VS PRO Y —— 
Sweden and Norway... .|.........|....0eeee: 25 LL PROPRE EEEN | TE NER tas 
Belg Unt dias ie ese A A us ose exe pae d A ico RA S aa 500 4,350 
FIIO. i ieee ocd tease low Peaks fo ez yea A [Peccato i e A LL bà Rs 2, 866 5,341 
Other countries ........ 7,560 183; Y APA A b 99 469 |...... sae ias TEN 
Tots so meos 674, 082 [1,082,847 | 897, 831 [1,303,196 | 966, 950 |1, 659, 273 |1, 165, 470 | 2,583, 077 


— — o = a as 


a New foundiand only. 
bof this amount 87 tons, valued at $412, came from Mexico, and 12 tons, valued at $27, from the 
French West Indies. 


Cuba is the most important contributor to the supply of iron ores 
of the United States, over one-half the total imports, 696,375 tons, 
having come from that island. The next largest supply, 203,824 tons, 
came from Canada, the greater portion being obtained from the Mick. 
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ipicoten Range, in the Province of Ontario, which was forwarded to 
the United States by way of the Great Lakes. There were 153,527 
tons imported from Spain and 81,920 tons from Newfoundland, and 
Algeria (French Africa) supplied 19,167 tons. All of the other coun- 
tries in the table were unimportant contributors 

About one-half of the ore imported was received at the port of 
Baltimore, Md., and more than one-fourth at Philadelphia, Pa., the 
total for the two ports being 939,559 tons, or 81 per cent of the total, 
the same proportion as in 1901. 

The figures by customs districts for the years 1898 to 1902, inclu- 
sive, are as follows: 


Imports of iron ore into the United States, 1898-1902, by customs districts. 


1898. 1899. 
Port. —— a ET ORCI. E 
Quantity. Value. Quantity. | Value 
Long tone. Long tona. 
Baltimore, Md accus cuz sek So ais 144, 213 $178, 905 333, 258 $516, 888 
A T dies esac E E RAT Rr ERE AA 5, 757 7,375 
Philadelphia, PA: en sere TOM e RE 42, 861 74, 226 330, 59-4 649, 130 
New York, NN. Visconti 119 1, 815 120 703 
Boston; MSS. di ds uaa qe 75 175 
Newport News, Vicio esd 15 O02 A suas aston 
Norfolk and Portsmouth, Va... uro xac a A hu eo tna E swa E E LENSES 
Total Atlantic port8.......ooooomommoccomoromono. 187, 208 255, H8 669, 804 1, 074, 271 
Cape Vincent, N. Y ..............eeceee een oU. A ES 195 489 
Buffalo Creek N Massi lr ld su. ues 20 62 
Cüsuhlogi, Ohio. ciclo ew A  Qemerxasvbe uter dream PA [usu wsdk xw | Stack uen vas 
Champlain, N. Y. dedecus da vana tme. 641 1,555 
Detroit, Micha uoa A oss eR Sx acetum dte vos 304 168 
Genesee; A voc ola vua quus ceca ed Po dex luxe t Seeded lene seeded A aa aaa 
OSWORRICHION ING: Y sideosce cats cen ue is 125 260 
Norm Gc 24s tose Pea Ste ete onc sarees ess Sale tec A NT aac 1, 089 2, O45 
EB. 2 sk ker A wees PUE cates ois at oe loa eens ee ee ues A O due Vae 
DBO A O Ex tenes A due bise wie AS T 
Total lake ports.............-eeeee eene AA die scudo 2,324 | 4, 569 
Saluria, Tex. (total Gulf ports) ....................... ER AIN ENE 
Puget Sound, A A A EN E ERE 1,912 3, 746 
San Francisco, Cal....................- c ccce eere PME quee: OTHERS A 
San Diego, Cab ri E bee ne wie SOIREE EFC HERD EUM 
Los Angeles, CRL cse d puc u RR eR RE | CATENA MIRI EID: es rset Side ROO 
Total: PACING DOES RH ————————Reem 1,912 3, 746 
Pittsburg; PA se fe codes tuilleetedwieee ad ide 40 244 
Evansville, WG 22a os oes i ected alate wal bake ats ewe AA incus cain A leak eed eG 
Total interior PURA Ep ra ES 40 244 
"187,208 | 255,548 | 674,082 | 1,082,947 


Total Hnporia o Se cates se eg Eus R 4c REPRE 
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Imports of iron ore into the United States, 1898-1902, by customs districts —Continued. 


————— 


aeeeeeeeeeec vance 


Philadelphia, Pa 
New York, N. Y 
Newport News, Va 
Norfolk and Portsmouth, Va. 


Total Atlantic ports. ... 


@eeeeeeeneceostonaneseseeenee 


Cape Vincent, N. Y ..........]............ i 
Buffalo Creek, N. Y.......... 1,023 
Cuyahoga, Ohio.............. 2, 456 
Champlain, N. Y............. 236 
Detroit, Mich ................ 52 
Genesee, N. Y................ 211 
Oswegatchie, N. Y ........... 1,131 
NVermont.... 02:42 234 257 
A PE PESO 
Miami ien Ee ERE bises 
Total lake porta........ 5, 366 
Saluria,Tex. (total Gulf porta) |............ 
Puget Sound, Wash.......... 424 
San Francisco, Cal...........|............ 
San Diego, Cal ...............]............ | 
Los Angeles, Cal.............|............ 
Total Pacific ports ..... 424 | 
Pittsburg, Pa................. 93 
Evansville, Ind ..............]............ | 
Total interior ports.... 93 | 
Total importa.......... ^ 897,831 | 


1901. | 1902. 
Quantity Value. ' Quantity. Value. 
Long tons Long tons. 
484,035 | $733,071 600,711 | $1,401,326 
298, 255 459, 698 338, 848 697, 896 
15, 865 45, 863 14,546 39, 800 
A A 50 142 
A pn LEM 197 8,130 
1,850 LM Sp OPE | M 
800,005 | 1,240,482 | — 954,352 | 2,047,293 2, 047, 293 
586 53, 327 146, 596 53, 286 133, 377 
6,141 107, 810 256, 936 123, 476 308, 951 
520 63 149 34 88 
78 32 49 73 112 
449. osos A AR NEN Me te 
2, 064 2, 083 4, 485 139 209 
454 48 186 18 72 
mc: ID 22, 821 57, 024 
MON A es eT Ree en | 3, 962 9, 905 
10,285 | — 163,363 | 408, 401 809 |  — 509,688 
A AA AA beens Ore ¡A 
3, 781 2,875 4,313 9, 312 
DL ERA 550 4, 876 12,581 
IT 87 442 MES 
ERA A herr 3, 461 
3, 781 8, 512 9, 630 25, 354 
958 | | 6| 73 742 
DE 20 ae basse nde 
958 70 760 742 
1,303,196 966,950 | 1,659,278 077 
EXPORTS. 


During the year 1902, 88,445 long tons of iron ore, valued at 
$294,168, were exported, nearly all of which were sent to Canadian 
blast furnaces to be used in the ore mixtures fed to blast furnaces. 
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The following table gives the ports from which the various quantities 
were exported during the years 1899, 1900, 1901, and 1902: 


Exports of iron ore from the United States, 1899-1902. 


1899. | 1900. 1901. 1902. 
Customs district. ne NNI EI NEM cc eS EDD ME MEME 
Quantity.| Value. |[Quantity. Value. Quantity.| Value. Quantity.| Value. 
Long tons Long tons Long tons um 
New Cal d. uds a O A O ee S eee A ba us eR 204 $2, 227 
Niagara................ 17,857 1830,000 MAA A A 802 1, 708 
Superior ............... 11,389 | 20,012 11,004 | $35,213 8,982 | $19,754 19, 157 63, 772 
Duluth................. 10,534 | 22, 465 38,485 | 113,962 84, 966 83, 744 49,233 | 152,454 
Paso del Norte......... 209:|. 722930. rac acute aene | dax am mus A tela sea e E tees sa ua [vig ue ene 
Saluria................. 172 BLS oos bie Sale ye Sad IS A A Y was es 
Detroit, cocinas 7 42 31 120 40 257 115 408 
Huron ii 3 1D: A A A A A E ES 
CHADD A A A A Vati ee 9, 219 24,258 18,876 73,348 
Newport News.........,........es]-eee eese 8 128 A A uou spero DERE NER 
Buffalo Creek.......... ..........]........ 120 300 9, 849 31, 061 58 251 
Memphremagog ..................]........ 1, 809 5, 033 1, 543 1 191. see A 
AA O A esa uta ore eR de RR aa | 104 200. 1x veces vos [shoe n 
Total. eere erui 40,665 | 70,287 | 51,460 | 154, 756 | 64, 703 | 163, 465 | 88, 445 | 294, 168 
CUBA. 


Cuban iron ores in the year 1902 were supplied by three producing 
companies from mines located in the province of Santiago de Cuba, 
in the southeastern portion of the island, close to the Caribbean Sea. 
The properties are owned and operated by United States companies, 
and all of the iron ore produced during the year 1902 was brought 
to this country. The three producing companies in 1902 were the 
Juragua Iron Company (Limited), which commenced shipments in the 
year 1884; the Spanish-American Company, which first shipped ore in 
1895, and the Cuban Steel Ore Company, which commenced operations 
in 1901. The total quantity shipped by the three companies in 1902, 
699,734 long tons, was the largest quantity yet forwarded in any one 
year. The Cuban Steel Ore Company went out of business at the end 
of the year 1902, and its mines are now closed. 

In 1892 the Sigua Iron Company commenced operations, and shipped 
a few cargoes in that and the following year, after which mining ceased. 
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The following table, prepared by Mr. Josiah Monroe, shows the 
annual shipments from the various mines from the time they began 
operations to the close of the year 1902: 


Shipments of iron ore from mines in the province of Santiago de Cuba, 


j Spanish- 
Juragua NE Cuban 
Year. Iron Com- Caan LER Steel Ore Total. 
pany, Ltd. | : pany. Company. | 


—— ———— —— — |——— M —— —— ——— Sami Da, —— 


Long tons. | Long tons. | Long tons. | Longtons. | Lony tons. 


S.L, ORTE ae E AA AT sts | ENE A EN | 25,295 
j|. NU saint ios LA 80, 716 
A ERE LE 119:0] A A A 112,074 
A RR EPA 04:010. oa O uota tanen /— 94,240 
|. MENTEM DOB OBL A REEE AS 206, 061 
ÍRRÜL alce E 980 OGM E A e eee ae cu 260, 291 
NN E II Se SUNL A A MA | 363, 842 
EN A A TRE, 2.115. A, A I ne ee 264, 262 
n a EAEE NEEE ET 335, 236 A IA 341,654 
E DE EEL 337, 155 CE | ANNE TERT RN 351, 175 
O OI QE EET ER 156: B26 A eec cr eee ade 156, 826 
A OS 307,503 |. ........... 74,991 Ree 382, 494 
O Ruste era ence eae! 298,885 l............ 114,110 es oes 412, 995 
T NES PRENDE ETE 248,256 |...... LLL. b206,029 Lo. 454, 285 
T MANC TIN DP 83,696 |............ SEITE S ve ea 168, 339 
o MORE ERR OR MERECE RP 101,783 |... coe 215,406 Lo. 377, 189 
A Pa eS CE Ar icd INTE A 292,001 |............ 446, 972 
UU ENNIO A TN 199,764 |.........2-. c334,833 | — 17,651 552, 248 
TOO) o MARO peu IP TS 455, 105 23, 590 699, 734 

POU) A bach helen SOL dre 3. 911, 795 20,438 | 1,777,118 41,241 | 5,750,592 


aOf this quantity, 5,932 tons were sent to Pictou, Nova Scotia. 
b Of this quantity, 51,537 tons were sent to foreign porta. 
e Of this quantity, 12,091 tons were sent to foreign porta. 


Total....... 70,160 tons sent to foreign ports. 
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STATISTICS OF THE AMERICAN IRON TRADE FOR 1902. 


By James M. Swank, 
General Manager of the American Iron and Steel Association. | 


BRIEF REVIEW OF THE IRON TRADE IN 1902. 


The prosperity of the iron and steel industries of the United States, 
heretofore referred to, continued through the year 1902 and still con- 
tinues in May, 1903. There have been, however, two serious checks 
to this prosperity, but happily these no longer exist, and the outlook 
for the continued prosperity of the iron trade of this country during 
the remainder of the present year is all that could be desired. The 
first of these checks was the anthracite coal strike, which began on 
May 12, 1902, and lasted until October 23 of the same year, when 
there was a general resumption of work at the mines. During the 
interval of twenty-three weeks the scarcity of anthracite coal restricted 
the operations of Eastern iron and steel manufacturers, but for sev- 
eral months there has been an abundance of anthracite coal for all 
purposes. The other check to the prosperity of the iron trade was 
caused by an aggravation in the last six months of 1902 and in the 
early months of 1903 of a previously existing trouble in the form of 
inadequate railway transportation. This hindrance to the prompt 
delivery of raw materials and the prompt removal of finished products 
has now been practically overcome. Owing to the influences already 
referred to and to the extraordinary demand for iron and steel, prices 
advanced somewhat in 1902, but most advances were checked early in 
1903. For these combined reasons the imports of iron and steel 
greatly increased in 1902, and the exports decreased. At the present 
time the tendency is strongly toward decreased importations in 1903. 


IMPORTS OF IRON AND STEEL. | 


The following table, compiled from the reports of the Bureau of 
Statistics of the Department of Commerce and Labor, gives the quan- 
tities of leading articles of iron and steel and of iron ore and manga- 

15 
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nese ore imported into the United States in the four calendar years 
1899, 1900, 1901, and 1902. 


Imports of iron and steel, 1899-1902. 


Article. 1899. 1900. 1901. 1902. 


Long tons.| Long tons.| Long tona.| Long tons, 


Pig iron, spiegeleisen, and ferromanganese.................. 40, 393 52, 565 | 62, 930 625, 383 
Serap iron and scrap steel....... "rn 10, 925 34, 431 20, 130 109, 510 
Bat AOU d Ed ctas 19, 791 19, 685 20, 792 28; 844 
Iron and steel rails... ce ccc ewe eee cece eens 2,134 1, 448 1, 905 63, 522 
Hoop, band, or scroll iron and steel.......................... 663 165 2, 974 3, 362 
Steel ingots, billets, structural steel, ete ..................... 12, 601 12, 709 8, 103 289, 318 
Sheet, plate, and taggers’ iron and steel ..................... 7, 043 5, 143 5,621 7,156 
Tin plates ..... ——— nat ——— ————— RO 55, 915 60, 386 71,395 60, 115 
Wire rods, iron and steel................. cece eee eere 17, 964 21,092 16, 804 21,382 
Wire, and articles made from wire........................... 2, 363 1,848 4, 129 3, 468 
AHVIl8 o erar Rope A dE A esed eA s ous esas qais 240 223 251 203 
Chaini ee ui np er cay wae bee MEE RE eK. data cea cic 188 260 198 576 

TOt] sen ce Ele COM EE crea aed Glu oh eee CU ae et Magis 173,220 | 209,955 | 221,292 | 1,212, 839 
liil MEME I 674,082 | 897,831 | 906.950 | 1, 165, 470 
Manganese Ore cocino t p Ora E NONE RT Rn ee qne T 184,349 | 256,252 | 165,722 235, 576 


The total imports of iron and steel, including machinery, cutlery, 
firearms, etc., for which weights are not obtainable, amounted in 
foreign value to $41,468,826 in the calendar year 1902, against 
$20,395,015 in 1901, $20,443,911 in 1900, and $15,800,579 in 1899, an 
increase in 1902 as compared with 1901 of $21,073,811, or over 100 
per cent. 

Of the pig iron imported in recent years a large part was spie- 
geleisen and ferromanganese, which pay duty as pig iron, but in 1902 
there was a great increase in the importations of foundry and Bessemer 
pig iron. 

EXPORTS OF IRON AND STEEL. 


The following table, also compiled from the reports of the Bureau 
of Statistics of the Department of Commerce and Labor, gives the 
exports of leading articles of iron and steel and of iron ore and loco- 
motives in the calendar years 1899, 1900, 1901, and 1902. 


Exports of iron and steel, 1899-1902. 


Article. 1899. 1900. 1901. 1902. 


Longtons. Lony tons.:Longtons.| Long tona. 


PIQ AION 25d was a exi ea ER ATUS Rabe Sara o E obese cii eaa SEE id 228,678 | 286, 687 81,211 27,487 
Scrap and old, for remanufacture.........:..............Lee. 76, 663 49, 323 14, 199 9, 411 
Bar iron datada EVE 10, 898 13, 299 17, 708 22, 249 
Band, hoop, or scroll iron and steel.......................... 2, 869 2, 976 1,561 1,674 
Bars or rods of steel not wire rodS...........ooooooooomomo... 30, 429 81, 366 27,397 9, 300 
Steel] wire TOO Sl EP E QE sn eae cu. 16,992, 10,652 8,165 24,613 
Billets, ingots, and blooms ........ 2... cece eee cece ee eee 25, 487 107, 385 28, 614 2, 109 
Cut nails nnd spikes: 2o sodio io uei er eR en e E e EROS 9, 974 11,163 9, 302 7,170 


Wire nails- oud ee eo A dee asus 33, 517 27,404 18,773 26, 580 
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Exports of iron and steel, 1899-1902 —Continued. 


| 
Article. 1899. | 1900. | 1901. | 1902. 

Long tons. Long tons. Long tons. Long tona. 

All other nails, including taeks......................Luuuuus. 2,076 | 1,812 1,896 | 2,244 
Iron plates and sheets..............0.ccccc cece cece ecceeneeees 6,196 | 9,331 6, 909 3, 434 
Steel plates and sheets. ........ 0... ccc cece cc eee eee eee eere 50, 635 45, 534 23, 923 14, 866 
A o Ud one eal ose see baee d Va tue 6, 442 5,374 901 211 
Ste@ Pane. oie lo ee iS 271,272 | 356,245 | 315,055 67, 455 
Structural iron and steel ...................... c cee eee Leere. 54, 244 67,714 54, 005 53, 859 
ilc IE o PY 116,317 | 78,014 88, 238 97, 843 
A M Ld ML NOSE Mod 942, 689 | 1,154,284 | 700,857 | 370,505 

VOI Sisco Le A USC ede Ae pee AE — 40,000 | 51,460; 61,703 | — $8,445 
TOCOMOUVES Loose ov Ve st number.. 484 436 418 368 


The total exports of iron and steel, which include locomotives, car 
wheels, machinery, castings, hardware, saws and tools, sewing 
machines, stoves, printing presses, boilers, etc., amounted in the cal- 
endar year 1902 to $97,892,036, against $102,534,575 in 1901, 
$129,633,480 in 1900, $105,690,047 in 1899, $82,771,550 in 1808, and 
$62,737,250 in 1897. The exports of iron and steel more than doubled 
in value from 1897 to 1900, but there was a shrinkage in 1901 as com- 
pared with 1900 of $27,098,905, or over 20 percent. In 1902 there 
was a further shrinkage, but it was not so pronounced as in 1901, 
owing to the advance in prices. 


EXPORTS OF AGRICULTURAL IMPLEMENTS. 

The exports of agricultural implements, which are not included 
above, amounted in the calendar year 1902 to $17,981,597, against 
$16,714,308 in 1901, $15,979,909 in 1900, $13,594,524 in 1899, $9,073,384 
in 1898, and $5,302,807 in 1897. 

IMPORTS OF IRON ORE. 


The following table, taken from the reports of the Bureau of Sta- 
tistics of the Department of Commerce and Labor, gives the quantities 
and values of iron ore imported into the United States during the cal- 
endar years 1900, 1901, and 1902, by customs districts. 


Imports of iron ore, by customs districts, 1900-1902. 


1900. 1901. | 1902. 
District. ———— —R fe 2 A —— co A 
Quantity. | Value. Quantity. Value. | Quantity. Value. 
Long tons. Long lona. Long tons. 
Baltimore.................... 448, 660 $629, 507 484, 035 $733, 071 600, 711 $1, 401, 326 
New York............. esses. | 2,878 63,540 | 15, 865 45, 863 14, 546 | 39, 800 
Philadelphia................. | 414, 064 589, 749 298, 255 459, 698 338, 848 597, 895 
A AM O Ee ues 2,875 4,313 5,661 | 9,312 
Vermont......... essen | 257 454 48 186 18 72 
All other. .................... i R, 972 19, 946 165, 872 416, 142 205, 656 | 534, 672 


E 
|S NS A 


| 


A cerise n Soins | 897,831 , 1,303,196 966, 950 | 1,059, 273 ¡ 1,165, 470 2, 983, 077 
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The imports of iron ore in 1902 were almost 200,000 tons larger 
than in 1901, the increase being wholly due to increased imports from 
Cuba and Canada. Mr. Josiah Monroe, secretary and treasurer of 
the Juragua Iron Company, Limited, has kindly furnished the follow- 
ing detailed report of the shipments to the United States of Cuban iron 
ore in 1902, all the producing mines being located in the province of 
Santiago de Cuba. 

The following companies shipped iron ore to the United States in 
1902: The Juragua Iron Company, Limited, 221,039 long tons; the 
Spanish-American Iron Company, 455,105 tons; the Cuban Steel Ore 
Company, 23,590 tons; total shipments, 699,734 tons. The Cuban 
Steel Ore Company went out of business at the end of the year and its 
mines are closed. No iron ore was shipped from Cuba in 1902 to any 
other country than the United States. 

Mr. Monroe also furnishes the following statistics of the total ship- 
ments of iron ore from Cuba from the beginning of shipments in L884 
to the close of 1902: By the Juragua Iron Company, Limited, 3,911,795 
long tons; by the Sigua Iron Company, 20,438 tons; by the Spanish- 
American Iron Company, 1,777,118 tons, and by the Cuban Steel Ore 
Company, 41,241 tons; total, 5,750,592 tons. 


LAKE SUPERIOR IRON-ORE SHIPMENTS. 


The Iron Trade Review gives full details of the shipments or 1ron 
ore from the Lake Superior region in 1902 and in preceding years. 
Its figures show that the total shipments by water and by all-rail routes 
in 1902 amounted to 27,571,121 long tons, against 20,589,237 tons in 
1901, an increase of 6,981,884 tons, or 33.9 per cent. The shipments 
in 1902 from the Helen mine, on the Canadian side, 298,420 tons, 
are not included. If added, we find that 27,776,619 tons of Lake 
Superior iron ore were shipped last year. 

The Review says that 133 mines on the five Lake Superior ranges 
shipped iron ore last year, against 104 mines in 1901. The distribu- 
tion is as follows: Marquette, 19; Menominee, 34; Gogebic, 27; Ver- 
milion, 5; Mesabi, 48. The great gain was on the Mesabi range, 
where 17 new active mines appear. Strictly speaking, says the 
Review, more than 133 mines shipped iron ore last year, as the Cleve- 
land-Cliffs Iron Company's mines on the Marquette range are consid- 
ered as though they were one mine. There are other similar cases. 

The shipments from the United States Steel Corporation's mines in 
1902 amounted to 16,136,787 tons, or 58.5 per cent of the whole. This 
is apart from one-half of the 530,291 tons shipped from the Pewabic 
mine, in which the Carnegie Steel Company has & one-half interest, 
and also omitting the 28,106 tons shipped from the Iron Ridge mine in 
Wisconsin, belonging to the Illinois Steel Company. This mine is 


AMERICAN IRON 


TRADE FOR 1902. 


79 


remote from the Lake Superior ranges and has never been included 


in Lake Superior statistics. 


In the following tables the shipments of Lake Superior iron ore in 
the last four years are given by ranges and by ports and by all-rail 


routes. Shipments to local furnaces are included. . 
Shipments of Lake Superior iron ore by ranges, 1899-1902. 
Range. 1899. 1900. 1901. 1902. 
Long tona. Lon tons. Long tons. Long tona. 

Marquette range ......... 2e e cure er orna 3, 757,010 3, 457,522 3, 254, 680 3, 553, 010 
Menominee range .......................---. 3, 301, 052 3, 261, 221 3, 606, 449 4, 627, 524 
Gogebic range Sesto 2, 795, 856 2, 875, 296 2, 938, 155 3, 663, 484 
Vermilion range ....................... eese 1,771, 502 1, 655, 820 1, 786, 063 2, 0*4, 263 
Mesabl range L2. cosas ecliul o eese e anni 6, 626, 384 7,809, 535 9, 004, 890 13, 342, 840 

jur EE 18,251,804 | 19,059,393 | 20,589,237 | — 27,571,121 


The Marquette range is wholly in Michigan, the Menominee and 
Gogebic ranges are partly in Michigan and partly in Wisconsin, and 
the Vermilion and Mesabi ranges are in Minnesota. 


Shipments of Lake Superior iron ore by lake ports and all-rail routes, 1899-1902. 


Port. 1899. 1900. | 1901. 1902. 
Long tona. Long tona. Long tona. Long tons. 

ESCRDRDA A E E duce | 8,720,218 | — 3,436,734 | 4,022, 668 5, 413, 704 
Marquette .........0...-ececceccccccccecceeecs | 2,733,596 | — 2,001,801 | — 2,354,254 2, 595,010 
Ashland Soc ce reos dose acd Puetexatatins 2, 703, 447 2,633,687 |! — 2,886,252 3, ^53, 919 
Two Harbors ..............eeeeeeee eene 3,973, 733 4, 007, 294 | 5,018, 197 | 5, 605, 185 
Gladstone ..............--ce e eere enne 881, 457 418, 854 117, 089 | 92, 375 
SUDCTIO’ MM P 878, 942 1, 522, 899 | 2,321,077 | 4,180, 568 
A oie ae 8, 509, 965 3, RSB, 986 | — 3,437,955. 5, 598, 408 
A Mi eid ceca a 350, 446 489, 078 | 431,715 531, 952 

Total ORIRE E TEE ee e D der 18, 251, 804 | 19,059,393 ' — 20,589,237 27,571, 121 


| 


RECEIPTS OF IRON ORE AT LAKE ERIE PORTS. 


The Iron Trade Review annually publishes full statistics of the 
receipts of Lake Superior iron ore at Cleveland, Ashtabula, Buffalo, 
Conneaut, and other ports on Lake Erie, the principal receipts being 
at Ashtabula, Cleveland, and Conneaut; also the quantity left on the 
docks at the close of navigation. From these statistics the following 
statement for the years 1589 to 1902 is compiled: 
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Receipts of Lake Superior iron ore at Lake Erie ports, 1889-1902. 


Year. Receipts. | On dock. Year. Receipts. | On dock. 

Long tons. | Long tons. Long tons. | Long tons. 
1889........... TES 5, 856,344 | 2,607,106 || 1896 ............o.oooooo. 8,026,432 | 4,954, 984 
a Eat t inch eet oi apu vd 6,874,664 | 3,893,487 || 1897 ....................-- 10, 120, 906 9, 923, 755 
IBI Lam edic ees 4,939,684 | 3,508,489 || 1898 ...................... 11, 028, 321 5, 136, 407 
a ..| 6,660,734 | 4,149,451 || 1899 ......oomcccocccooocnoo. 15,222,187 | 5,530, 288 
j|. CRM ate ds 5,333,061 | 4,070,710 || 1900 ......ooooooooooooo-.. 15, 797, 787 5, 904, 670 
IBH i iki Poscc es EG eR 6,350,825 | 4,834,247 || 1901 ...................... 17,014,076 5, 859, 663 


1800.2. cu su nee vela E AE 8,112,298 | 4,415, 712. || 1902... een 22, 649, 424 7,074,254 


The receipts of Lake Superior iron ore at the ports of Buffalo 
(including Tonawanda), Erie, and Conneaut in the last seven years are 
given by the Review, as follows: 


Receipts of Lake Superior iron ore at Buffalo, Erie, and Conneaut, 1896—1902. 


————— PL—————— EL—————M |] —O OO — | — ——— | ——M |— 


Port. 1896. 1897. 1898. 1899. 1900. 1901. | 1902. 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Buffalo .......... 545, 101 797,446 | 1,075,975 | 1,530,016 | 1,616,919 | 1,475, 386 2, 256, 798 
Erie Lu ceevons 847,849 | 1,311,526 | 1,092,364 | 1,309,961 | 1,240,715 | 1,379,377 1,717,268 
Conneaut ....... 327, 623 495,327 | 1,404,169 | 2,320,696 | 2,556,631 | 3,181,019 4, 800, 301 


Total ...... 1,720,573 | 2,604,299 | 3,572,508 | 5,160,673 | 5,414,265 6, 095, 782 | 8,274, 367 


LARGEST SHIPPERS OF LAKE SUPERIOR IRON ORE. 


The Lake Superior mines which shipped the largest quantities of 
iron ore in 1902 were the following: The Norrie, in the Gogebic range, 
1,080,032 tons; Tilden, in the Gogebic range, 468,672 tons; Aurora, 
in the Gogebic range, 402,981 tons; Chandler, in the Vermilion range, 
645,786 tons; Savoy, in the Vermilion range, 322,241 tons; Minnesota, 
in the Vermilion range, 275,168 tons; Pioneer, in the Vermilion 
range, 673,863 tons; Aragon, in the Menominee range, 646,203 tons; 
Chapin, in the Menominee range, 956,812 tons; Pewabic, in the 
Menominee range, 530,291 tons; Lake Angeline, in the Marquette 
range, 304,125 tons; Queen, in the Marquette range, 418,044 tons; 
Lake Superior, in the Marquette range, 832,796 tons; Cleveland-Cliffs, 
in the Marquette range, 1,104,864 tons; Mountain Iron, in the Mesabi 
range, 1,421,456 tons; Fayal, in the Mesabi range, 1,919,172 tons; 
Mahoning, in the Mesabi range, 1,038,645 tons; Adams, in the Mesabi 
range, 1,242,923 tons; and Stevenson, in the same range, 1,434,681 tons. 


IMPORTS AND EXPORTS OF COAL AND COKE. 


The exports of anthracite coal from this country in the calendar 
year 1899 amounted to 1,707,796 long tons, in 1900 to 1,654,610 tons, 
in 1901 to 1,993,307 tons, and in 1902 to 907,977 tons. The exports 
of bituminous coal in 1899 amounted to 4,044,354 long tons, in 1900 
to 6,262,909 tons, in 1901 to 5,390,086 tons, and in 1902 to 5,218,969 
tons. The imports of anthracite coal into this country in 1899 
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amounted to 61 tons, in 1900 to 118 tons, in 1901 to 286 tons, and in 
1902 to 73,006 tons. The imports of bituminous coal in 1899 amounted 
to 1,400,461 tons, in 1900 to 1,909,258 tons, in 1901 to 1,919,962 tons, 
and in 1902 to 2,478,375 tons. The exports of coke in 1899 amounted 
to 280,196 tons, in 1900 to 376,999 tons, in 1901 to 384,330 tons, and 
in 1902 to 392,491 tons. These figures are obtained from the reports 
of the Bureau of Statistics of the Treasury Department. 


SHIPMENTS OF COAL AND COKE. 


Mr. H. P. Snyder, the editor of the Connellsville Courier, furnishes 
the following information with regard to the shipments of Connellsville 
coke: The total shipments of Connellsville coke in 1902, including the . 
shipments from the Lower Connellsville region, amounted to 14,138,740 
short tons of 2,000 pounds, against 12,609,949 tons in 1901, 10,166,234 
tons in 1900, and 10,129,764 tons in 1899. Mr. Snyder says that the 
shipments from the Connellsville region proper in 1902 were practi- 
cally the same as in the previous year.: Of the shipments for 1902 
over 2,000,000 tons came from the Lower Connellsville region. Coke 
shipments must not be confounded with coke production. The 
increased shipments of coke from the entire Connellsville region in 
1902 over 1901 amounted to 1,528,791 tons. The shipments in 1902 
would have been still further increased if transportation facilities had 
. been equal to the demand for coke. Over 100,000 tons of coke were 
in stock piles at the end of the year awaiting shipment. 

Concerning the prices paid for Connellsville coke during 1902 the 
Courier says that a careful estimate of the average price places it at 
$2.37 per short ton, at which rate the gross revenue of the region in 
that year was $33,508,714. The Courier adds: 

The price of coke during the greater part of the year was almost anything the 
operators chose to ask for it. Their contracts, of course, were filled at the contract 
prices. It would be impossible to give the monthly range of prices. Quotations 
were practically withdrawn the latter part of the year. Orders went begging. Fur- 
nace men with empty coke bins offered as much as $15 per ton for a few cars of 
quick-delivery coke. During the month of January there were actual sales as low 
as $1.75 per ton, but these were on contract. The transient price was in the neigh- 
borhood of $2.50. During February and March it rose to $3 and during April and 
May it went back to $2.50. After that time, as stated above, it commanded almost 
any price. During the last quarter of the year there were a number of sales at $7.50 
to $11 per ton. 

Very little coke has been sold in 1908 below $4 a ton, and none was 
sold below this price in the closing months of 1902. During the sec- 
ond half of this year the price is likely to be #4. 

The shipments of anthracite coal from the Pennsylvania mines in 
1902 amounted to 31,200,890 gross tons, against 53,568,601 tons in 
1901 and 45,107,484 tons in 1900. "These figures are furnished by 
W. W. Ruley, the anthracite coal statistician. 

The shipments of Pocahontas Flat Top coke in 1902, the figures for 

M R 1902——6 


89 MINERAL RESOURCES. 


which have been furnished by Mr. A. J. Hemphill, secretary of the 
Norfolk and Western Railway Company, amounted to 1,191,436 net 
tons, against 1,279,949 tons in 1901, 1,341,444 tons in 1900, and 
1,817,246 tons in 1899. 

The shipments of Cumberland coal from the mines of western Mary- 
land and West Virginia in 1902 amounted to 6,988,867 gross tons, 
against 6,139,329 tons in 1901, 5,171,916 tons in 1900, and 6,131,461 
tons in 1899. 


AVERAGE MONTHLY PRICES OF IRON AND STEEL AT 
PHILADELPHIA AND PITTSBURG IN 1901 AND 1902. 


In the following table are given the average monthly prices of vari- 
ous leading articles of iron and steel at Philadelphia and Pittsburg in 
1901 and 1902. "The prices named are per ton of 2,940 pounds, except 
for bar iron, which is quoted by the 100 pounds. At Philadelphia 
prices of bar iron are quoted from store, but at Pittsburg from mill. 
Prices of No. 1 anthracite foundry pig iron at Philadelphia are pre- 
served for comparison with former years, this grade of pig iron hav- 
ing been the standard grade from 1842 until the present time. 


Monthly prices of iron and steel at Philadelphia and Pittsburg in 1901 and 1902. 


| Gray forge pig Best refined 
Old iron andes iron— Bessemer (Steel rails Sea 2t bar Íron— 
Month. T railsat woo p iron | at mills iiisati. oaan 


a 
E 
5. 
2 
y 


| at Phila- | At Phil- | At Pitts- | 91 Pitte- | in Penn-| Pitta. At Phil! At 


phia. burg. |sylv adel- | Pitts- 
delphia. jadelphia.| burg burg. phia. | burg. 


Per long | Per lon Per long | Per long | Per long | Per long | Per 100. Per 100 
ton. ton. ton. ton 


1901. ton, ton. nds. pounds 
January ...... $18.00 | $16.05 | $13.25 | $13.43 | $26.00 | $19.75 | $1.75 | $1.76 
February ..... 18. 25 16. 00 13. 56 14.60 26. 00 20.81 | 1.75 1. 82 
March........ 18. 37 16.00 14. 62 16. 87 26. 00 22.87 | 1.75 1.90 
April ......... 19. 50 16. 00 14. 56 16. 94 26. 00 24.00 | 1.85 1.90 
May .......... 19.50 16. 00 14. 62 16. 70 28. 00 24.00 | 1.85 1. 90 
June.......... 19.12 16. 00 14.15 16.00 28.00 24.87 1.85 1.86 
July ce sega 19. 00 15.87 14. 00 16. 00 28. 00 24.00 | 1.85 1.75 
August ....... 19. 00 15.50 13. 87 16. 00 28. 00 24.20 1.85 1.75 
September....| 18.50 15.50 13.81 16. 00 28. 00 24.87 | 185 1.75 
October....... 19. 90 15.50 14. 10 16. 00 28. 00 26.70 | 1.90 1.75 
Novembrer.... 21. 25 15. 75 14. 69 16.31 28. 00 27.00 1.90 1. 75 
December....| 21.50 16. 25 15. 12 16. 37 28. 00 27.50| 1.90 1.75 
1902. | 
January ...... (— 21.80 17.55 16.00 16.70 28. 00 27.60 | 1.90 1.87 
February..... 21.25 18. 37 16. 37 16. 94 28. 00 29.37 2. 00 1. 90 
March ........ 23. 00 19. 44 17.44 17.37 28. 00 31.25 | 2.10 1.90 
April ......... | 25. 25 20. 37 18. 56 18.75 28. 00 31.50 | 2.10 1.95 
May .......... | 28.00 21.00 18. 35 19. 76 20.75 28. 00 32.20 | 2.15 2.02 
June.......... 24. 50 22.87 19. 44 20. 06 21. 56 28.00 ` 32. 37 2.20 2.10 
July .......... | 24.70 | 24.20}  20.80| 21.00| 21060| 28.00! 3175 220; 1.86 
August ....... 24.00 | 24.50 | 2100| 20.69| 2219! 28.00; 3175, 2.20! 1.95 
September.... | 24.25 24. 50 20. 50 20. 81 22.50 28.00;  8L00| 2.20 2.00 
October....... 24. 80 24. 45 20. 25 21.60 23. 00 28.00! 30.40] 2.20 1.92 
November.... 24.25 24.87 20. 94 21. 06 23.81 28. 00 | 28.50 | 2.20 1.85 


December .... 23. 62 24.20 20. 90 20. 55 22.92 28. 00 | 29. 20 2. 20 2.00 
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AVERAGE MONTIILY PRICES OF CUT NAILS AT PHILA- . 
DELPHIA. 


The following table gives the average monthly base prices of cut 
nails, per keg of 100 pounds, from store at Philadelphia, since 1895, 
as reported by the Duncannon Iron Company: 


alverage monthly prices of cut nails at Philadelphia, 1895-1902. 


Month. | 1895. | 1896, | 1897. | 1898. | 1599. | 1900. | 1901. | 1902. 

January .........cecccececceeeeccees | $1.00 | $2.30 | $1.00 | $1.35 ' 81.40 | $2.80) $2.25 2.30 
February ON | 100 | 2.30 | L| 135 65] 280| 2.27 2.20 
A D Lies weccaesenes 9 | 245; 1.55 130 1.75) 2.80!) 2.27 2. 25 
RAP ol oie haa Eee os LUC: .90| 245 150! 1.30! 1.95 2.62. 2.30 2.30 
MAGS. iesu enu ce UE E 1.00 | 2.45| 1.45] 130| 1.9] 2.45 2.30 2.30 
JUNC. cee cece ccc ececccenccceccseees 150} 253] 1.45: 1.30 2.20] 2.42 2.30 2.30 
por ERN 1.50 | 2.53) 140) 1.30 2.30; 2.30, 2.30, 2.30 
O uictis eee 1.75] 2.589, 1.40] 1.30 2.35! 2.30: 2.30 2.30 
September.........0..0.cececeeeeees 2220 | 283. 1.45] 1.30 | 2.60! 225 | 2.35 2.30 
OOT S ns 230| 2.53; 1.45) 1.30' 275| 2.281 2.30 2,30 
November ON 2.30 | 2.00! 1.10, 1.30 | 2.80 | 2.30) 2.30 2.30 
December TN 2.30 | a1.70 | 1.40 | 1.30: 2x0! 225| 2.30 2.30 

AVETABE Lecco rbi is 156| 2.30, L47| L3l, 2.21 S Ré 129 | 2.29 


— 


a Early in 1893 the base price and schedule of extras of eut nails were changed to correspond with 
the wire-nail schedule, and in December, 1896, the schedule of extras was again changed to corre- 
spond with the new wire-nail schedule. 


AVERAGE MONTHLY PRICES OF WIRE NAILS AT CHICAGO. 


The following table, compiled from quotations in the Iron Age, 
gives the average monthly base prices of standard sizes of wire nails, 
per keg of 100 pounds, in carload lots, free on board at Chicago, from 
1895 to 1902: 


Average monthly prices of wire nails at Chicago, 1895-1902. 


Month. | 1895. | 1896, | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. 

JUNE) tobe town Det ota Ec | $0.95 | $2.42| $1.50] $1.55] $1.59 $3.53 | $2.35 $2. 16 
FED .95 2. 42 1. 45 1.57 1.73, 3.58 2. 45 2.20 
March... 2... cc ese ee cece cece eeee 1.00. 2.57] 1.50] 1.55] 2.09] 3.53] 2.45 2.20 
Al c Ana ted da LUI E. 95| 2.55| 145| 1.47| 2.25 | 3.28 | 2.45 2.2 
A IN E ure UN | 1.10 | 2.70. 1.42) 1.45] 2.5, 2.5 2.45 2.20 
TONG ters ih dust cee | 1.50) 2.70} 1.42] 1.43] 2.60, 2.48] 2.45 2. 20 
PUNY chen cea cts uet TEO E e ee 195 2.70| 1.35] 1.36! 2.70 2.43) 2.45 2.20 
AUR O e iA bu ced 220| 270| 137 1.36 | 2.80) 243| 2.45 2.20 
S cc cece cee eee 240| 2.70; 1.50) 1.45 3.10) 235, 245 2.15 
A eese 2.40 | 2.70: 1.52 1.47 | 3.200 2.35; 2.42 2.05 
November. ...........-0.eseececeeee 2.42. 2.70| 1.50, 1.40 3.28 2.35) 2.35 2.00 
December ..................eeeeeee 2.42 | a1.60 | 1.50 | 137. 3.53! 2.35 | 2.25 2.00 

AverBage...............ceec ne 1.00, 2.54 | 1.46 ! 1.45 | 2. 60 | 2. 76 2. 41 2.15 


a A new nail card was adopted in December, 1896. Theaverage price given for wire nails in Decem- 
ber, 1896, on the new card, $1.60 per Keg, would be equivalent to $1.10 per keg on the old card, show- 
ing a very great decrease in prices. 
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AVERAGE MONTHLY PRICES OF STEEL BARS AT 
PITTSBURG. 


The following table, compiled from weekly quotations in the Ameri- 
can Manufacturer, gives the average monthly prices of steel bars per 
100 pounds at mills in Pittsburg from 1896 to 1909: 


Average monthly prices of steel bars at Pittsburg, 1896—1902. 


Month. 1896. , 1897. | 1898. | 1899. | 1900. | 1901. | 1902. 

JEDUATY coeno ce rer I De PIN R A $1.20 | $1.07 | $1.00| $1.07 | $2.25 | $1.20] $1.58 
PODPUATY A A TA 120, 105| 1.00| 1.09) 225) 1.27 1.50 
Mir das 116, 1.00 .99| L48| 2.25] 1.4 1.50 
On MERC 1.15 95 .95| 175| 2.12| 1.50 1.67 
CY d OPES 1.15 92 .95| L7| 1.94] 1.50 1.80 
BANT TEE 1.15 90 .9 | 2.06| 1.79 | 1.50 1.80 
DANY SM 1.15 90 .95, 200| 1.4| 1.52 1.72 
AUREUS SS A oleh es DU EE 1.14 .90 . | 221 1.06| 1.50 1.75 
BODL Deb occae edetepdsdede ewe Ke o Meto cns 1.07 1.00 .99| 2.50| 1.12! 1.50 1.75 
o ee citu sut OMNEA Dau aUe DLE 1.05 | 1.00| 1.00| 260; 1.16| 1.52 1.69 
November.............---eee sees eene 1.07 | 1.00| 1.01| 2.46, 1.18| 1.60 1.60 
December .............- eee ener 110| 1.00] 1.00{ 225  1.220| 1.60 1.68 

VNTS T 1.13 97 . 98 1.68 | 1.63 | 1.47 1.67 


The lowest quoted price at which steel bars were sold at Pittsburg 
within the last seven years was 90 cents per 100 pounds, this price 
prevailing in June, July. and August, 1897. 


AVERAGE YEARLY PRICES OF IRON AND STEEL. 


The following table gives the average yearly prices of leading arti- 
cles of iron and steel in Pennsylvania, also of wire nails at Chicago, 
from 1898 to 1902. These prices are obtained by averaging monthly 
quotations, and these have in turn been averaged from weekly quota- 
tions. The prices given are per ton of 2,240 pounds, except for bar 
iron and steel and for cut and wire nails, which are quoted by the 100 
pounds and in 100-pound kegs: 


Average yearly prices of leading articles of tron and steel, 1898-1902. 


Article. : 1898. 1899. ¡| 1900. | 1901. | 1902. 


Old iron T rails at Philadelphia ............... per long ton..| $12.39 | $20.36 | $19.51 | $19.32 | $23.83 
No. 1 foundry pig iron at Philadelphia ................ do....| 11.66 | 19.86 | 19.98 | 15.87 22. 19 
Gray forge pig iron: 

At Philadel plural ep iPEES do....| 10.23 | 16.60 | 16.49 | 14.08 19. 20 

At Pittsburg ves oe coats rer wae dea dM EE ..do.... 9.18 | 16.72| 16.90, 14.20 19. 49 
Bessemer pig iron at Pittsburg......................... do....| 10.33 | 19.03, 19.49 | 15.98 20. 67 
Steel rails at mills in Pennsylvania.................... do....| 17.62 | 28.12| 32.29 | 27.33 28. 00 
Steel billets at mills at Pittsburg ...................... do... | 16.31 | 31.12 | 25.06 | 24.13 80. 57 
Best bar iron: | 

From store at Philadelphia ............. per 100 pounds.. 1.28 2. 07 1. 96 1.84 2.13 

At mills at Pittsburg.............sseeeee eene do... 1.07) 1.95] 215| 1.80 1.94 
Steel bars at mills at Pittsburg ............ sees do... .98| L93| 1.68] 147| 1.67 
Cut nails from store at Philadelphia ............... per keg.. 1.31| 221| 246| 2.29| 2.29 


Wire nails, base price, at Cbicago...................... do....| 1.45 2.60 2.76 2. 41 2.15 
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AVERAGE MONTHLY PRICES OF TIN PLATES. 


In late years foreign tin plates have not been regularly quoted at 
New York. For this reason foreign prices subsequent to 1898 will 
not be found in the following table, which gives the average monthly 
prices of American Bessemer tin plates, I. C., 14 by 20, per box of 100 
pounds, at mills in Pennsylvania, from January, 1899, to December, 
1902, and which has been compiled for this report by Mr. W. P. 

Beaver, auditor of the American Tin Plate Company. 


Average monthly prices of tin plates, 1899-1902. 


Month. | Price Month Price. Month. Price Month. | Price 

1899. 1900. 1901 1902 
January ........ $3.00 ¡| January ....... $4.65 ¡| January ....... $4.00 || January ....... $4. 00 
February ....... 3.38 | February ...... /— 4.65 || February ...... 4.00 ! February ...... 4.00 
March .......... 3.76 | March......... 4.65 | March ......... 4,00 || March......... 4.00 
April ........... 3.87 || April .......... 4.65 | April .......... 4.00 || April .......... | — 4.00 
May ............ 3.87 | May ........... 4.65 | May ........... 4.00 |, May ........... 4. 00 
June............ 8.87 |, June........... 4. 65 | June...........! 4.00 |! June........... 4. 00 
July io esses 4.12 | July ........... 4.65 | July ........... | 4.00 || July ........... 4. 00 
August ......... 4.28 | August ........ 4. 66 August ........ | 4.00 || August ........ 4. 00 
September...... 4.65 | September..... | 4. 50 | September..... | 4.00 |! September..... 4. 00 
October. ........ 4. 65 | October........ , 400 | October........ | 4.00 || October........ 4. 00 
November...... 4.65 November..... 4.00 | November..... 4.00 || November ..... 4. 00 
December ...... | 


4.00 | December ..... | 8. 60 


4.00 | 


On March 1, 1903, the price of tin plates was advanced to $3.80 per 
box, owing to the increased cost of raw materials. 

Foreign tin plates are imported only by the oil and canning interests 
in order that the benefit of the drawback system may be secured in the 
export trade. 


4.65 ¡ December ..... | 4.00 | December ..... 
Average... TJ 


Average. -| 4.47 | Average .. Average . -| 3.97 
| 


PRODUCTION OF PIG IRON. 


Twenty-twe States made pig iron in 1902, against 21 in 1899 and 
1900, and 20 in 1901. The total production of pig iron in 1902 was 
17,821,307 long tons, against 15,878,354 tons in 1901, 13,789,242 tons 
in 1900, 13,620,703 tons in 1899, 11,773,934 tons in 1898, and 9,652,680 
tons in 1897. The production in 1902 was 1,942,953 tons more than 
in 1901. The following table gives the half-yearly production in the 
last six years: 

Half-yearly production of pig iron, 1897-1902. 


Period. 1897. | 1898. 1899. 1900. 1901. | 1902. 
Long tons. | Long tons. | Long tons. | Long tons. | Long tons. ! Long tons. 
Firat half... eo cerei 4,403,476 | 5,869,703 | 6,289,167 | 7,642,569 | 7,674,613 8, 808, 574 
Second half ...... .......... 5,249,204 | 5,904,231 | 7,331,536 | 6,146,673 | 8,203,741 9, 012, 733 


Total ¿ocu in 9, 652, 680 | 11,773, 934 | 13,620,703 | 13, 789, 242 | 15,878, 354 


| 17,821, 807 
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The following table gives the half-yearly production of pig iron by 
States in 1902, arranged according to geographical position: 


Half-yearly production of pig iron, by States, 1902. 


1902. 1902. 
State. 
: Second Second 

First half. half. First half. half. 

Long lons. | Long tona. Long tons. | Long tons. 
Mnssachusetts............ 1,716 1,614 51, 089 59, 636 
Connectieut.............. 5,278 6, S08 187, 359 205, 419 
New York ................ 186, 523 214, 846 1, 775, 496 1, 855, 892 
New Jersey............... 105, 295 86,085 | Illinois................... 879, 800 850, 420 
Pennsylvania ............ 4,015,965 | 4,071,835 || Michigan ................ 85, 661 69, 552 
Maryland ................ 148, 619 154,610 || Wisconsin................ 

131,531 42, 

Virginie. iue eyed 263, 233 273,983 | Minnesota ............... | 142,198 
North Carolina........... l 12. 401 19.914 Missouri ................. 
Georgia................... j ; j Colorado................. 133, 237 136, 693 
Alabama uc er Eres 700, 516 771,665 || Washington.............. 
Texas .........- eene 1,528 1,567 Total.............s- 8,808,574 | 9,012,733 
West Virginia ............ 93, 297 89, 708 


The following table gives the production of pig iron by States in 
1901 and 1902, in the order of their prominence in 1909: 


Production of pig iron hy States, 1901-2, by rank of production in 1902. 


State. 1901. 1902 State 1901. 1902. 
Long tons. | Long tons. Long tons. | Long tons. 
Pennsylvania ............ 7,943,257 | 8,117,800 || New Jersey .............. 155,746 191,380 
ONO sears dla IEEE 3,326,425 | 3,631,388 || West Virginia............ 166, 597 183, 005 
Ilinois eos rada 1,596,850 | 1,730,220 || Michigan ................ 170, 762 155, 213 
Alabama ................. 1,225,212 | 1,472,211 | Kentucky................ 68, 462 110, 725 
Mia NR 448, id: 537, 216 oe Carolina .......... | 27,333 32,315 
ew York ...... ......... 233, 662 401,369 || Georgia .................. 

Tennessee ................ 337, 139 392,778 | Connecticut.............. 8, 442 12, 086 
Maryland ................ | 303, 186 303,229 || Massachusetts ........... * 3, 386 3, 360 
Wisconsin ................ i 207, 551 273, 987 | TOXHS A 2, 273 3, 095 
Minnesota ..........+-+--- J Total.............s- 15,878,354 | 17,821,307 
Missouri ari | 

Colorado................ | 203, 409 269, 930 

Washington .............. 


All the above States, with the exception of Massachusetts and Michi- 
gan, made more pig iron in 1902 than in 1901. 

The grouping of some of the States in the above tables and in some 
other tables is due to the fact that all statistics are received by the 
American Iron and Steel Association in strict confidence, making it 
necessary in some instances to resort to grouping to avoid disclosing 
the production of individual works. 


AMERICAN IRON TRADE FOR 1909. 87 


PRODUCTION OF PIG IRON ACCORDING TO FUEL USED. 


The production of pig iron in 1902, classified according to the fuel 
used, was as follows, compared with tho four preceding years: 


Production of pig iron according to fuel used, 1898-1902. 


Fuel used. 1898. | 1599. | 1900. 1901. 1902. 
Long tona. ' Long tona. | Long tona. | Long tons. | Long tons. 
Bituminous, chiefly coke ................ 10,273,911 | 11,736,385 | 11,727,712 | 13, 782, 386 | 16, 315, S91 
Anthracite and coke ..................... 1,180,999 | 1,558,521 | 1,636,366 | 1,668, 808 1, 096, 040 
Anthracite alone......................... 22, 274 41,031 40, 682 43,719 19, 207 
Charcoal. saciar pee epe rex E 296, 750 284, 766 339, 874 360, 147 375, 504 
Charcoal and coke ....................... | e E 44, 608 23, 294 11, 665 


TOM PUR CURRO | 11,773,934 13,620,703 13,789,242 | 15, 878, 354 | 17,821, 307 


— 


The following table gives the production of bituminous pig iron by 
States in 1901 and 1902, according to their prominence in 1902: 


Production of bituminous pig tron by States, 1901-2, according to rank in 1902. 


1901. 1902. | State. 1901. 1902. 


a 


Long tons. | Long tons. | 
5,819,961 | 7,193,795 
3, 316, 358 | 3,620, 590 
1, 696, 850 | 1,730,220 ' 
1,172,202 | 1,411,677 


Long tons. | Long tons. 
Maryland................ 297, 826 301, 501 
Wisconsin................ 172, 278 233, 286 
Colorado................. 155, 661 210,147 
West Virginia............ 166, 597 183, 005 


Virginia........seseeses. 446, 188 | ene EN ea. Serato ta: | 68, 462 110, 725 
, 17 
North Carolina ........... THER | Minnesota ................ 33.503 ES 
Tennessee ............. e. | 810, 925 377,915 IT o.. .aaaan000a0. ' dis dE 
New York............... | 25,51 | 999.919 Total..............- 13,782,386 | 16,315,801 
aulas | 54,451 | 
i 


The table below gives the production of anthracite and mixed 
anthracite and coke pig iron by States from 1897 to 1902 


Production of anthracite and mixed anthracite and coke pig iron by States, 1897-1902. 


State. 1897. 1898. 1899. | 1900. 1901. 1902, 
Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 
Pennsylvania ............... 837,081 1,102,592 | 1,420,618 | 1,440,139 | 1,518,535 919, 773 
New Jersey.................. 95, 696 100, 681 | 168, 762 155, 746 | 
163, 853 195, 472 
New York ossidi A A 50, 859 35, 508 p 
Maryland A A a re Rn 15, 081 | 17, 288 2, FOR PA 


Totana 932,777 | 1,203,273 1,599,552 | 1,677, 048 | 1,712,527 | 1,115,247 
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The following table gives the production of charcoal pig iron by 
States in 1901 and 1902, according to their prominence in 1909: 


Production of charcoal pig iron by States, 1901—2, according to rank in 1902. 


8tate. 1901. 1902. State. 1901. 1902. 
Long tons. | Long tons. Long tons. | Long tons. 
Michigan................. 170, 762 155, 213 || Tennessee................ l 
5,190 6, 293 
Alabama ................. 53, 010 60,634 |! Texas.................... | 
Wisconsin ................ ! Maryland ................ 
l 5,096 | . 4,400 
Missouri.................. 49, 495 55,698 ' Virginia.................. 
Washington .............. || Pennsylvania ............ 4, 761 4,230 
New York ................ 22, 605 34,207 | Massachusetts............ 3, 386 3, 360 
Georgia. ............ ammm. 21,333 31, 685 Total.............. 360, 147 378, 504 
Connecticut .............. 8, 442 12, 086 
OhlO unas 10, 067 10, 798 j 


There were also produced in 1902 in Tennessee 11,665 tons of pig 
iron with mixed charcoal and coke, against 23,294 tons in 1901. 


PRODUCTION OF BESSEMER PIG IRON. 


The following table gives the production of Bessemer pig iron by 
States in each year from 1897 to 1902, in long tons. Bessemer pig 
iron made with charcoal as fuel is included. Low-phosphorus pig iron 
is included in the statistics for 1901 and 1902. 


Production of Bessemer pig iron, by States, 1897-1902. 


State. 1897. 1898. 1899. 1900. 1901. 1902. 


es es PAN 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Pennsylvania ............... 8,434,930 | 4,040,965 | 4,473,493 | 4,242,397 | 4,885,877 5, 130, 022 
Ol PEE S 1,027,897 | 1,570,585 | 1,852,965 ; 1,898,663 | 2,637,091 2, 927, 605 
idol dui 1,017,991 | 1,210,124 | 1,830,169 | 1,178, 241 1, 391, 430 1, 495, 298 
Maryland ................... 151, 105 186, 563 210, 670 260, 688 297, 149 296, 971 
West Virginia ............... /—— 182,907 192, 699 187, 858 
166, 

North Carolina.............. ANON ERRARE AE | INE Rf eae 
Colorado .................... 6,582 88, 701 l : 
IT eese 5, 000 30,238 !| UL meee Hine ron 
Kentucky and Tennessee ...]............|]............ | 22, 756 13,430 sd 9, 746 
Wisconsin ................... 15, 699 14, 620 
Michigan...................- 8, 473 2, 939 | 14,519 21,785 39, 941 82, 328 
Minnesota. cei riae CERE IA l 
New Jersey .................. | Te es E EE 13, 984 
New York lus Pests enacts I: |} ON a as 

TOU io reti REIS | 5, 795, 584 | 7,337,384 | 8,202,778 | 7, 943, 452 | 9, £96, 793 10, 393, 168 


a 


Of the total production of Bessemer pig iron in Pennsylvania in 1902 
the Lehigh Vulley made 115,615 tons; the Schuylkill Valley, 54,220 
tons; the Upper Susquehanna Valley, 3,147 tons; the Lower Susque- 
hanna Valley and the Juniata Valley, 404,656 tons; Allegheny County, 
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3,123,632 tons; the Shenango Valley, 891,776 tons; and the remainder 
of the State, 536,976 tons; total, 5,130,022 tons. 

In Ohio in 1902 the Mahoning Valley produced 1,093,242 tons of 
Bessemer pig iron; the Hanging Rock bituminous district, 112,603 
tons; the lake counties, 819,107 tons; and the remainder of the State, 
902,653 tons; total, 2,927,605 tons. 


PRODUCTION OF BASIC PIG TRON. 


The production of basic pig iron in 1896 was 336,403 tons; in 1897 
it was 556,391 tons; in 1898 it was 785,444 tons; in 1899 it was 985,033 
tons; in 1900 it was 1,072,376 tons; in 1901 it was 1,448,850 tons; and 
in 1902 it was 2,038,590 tons. The production by States since 1898 
has been as follows: 


Production of basic pig iron, by States, 1898-1902. 


State. 1898. | 1899, 1900. 1901. 1902. 


Long tons. , Long tons. | Long tons. | Long tons. | Long tons. 


New York .....-.-.-sesescesereeeecserees | 253 RE 4, 929 34, 320 90, 736 
New TEO eri 
Pennsylvania: 
Allegheny CounNtY...oooooccconocoooo. 78, 156 470, S48 446, 513 568, 516 932, 532 
Other counties .................. esses 204, 547 267, 760 344, 065 442, 744 596, 216 
Maryland ii a el. Cr E ex 
Virginia ......-.. sese | 164,829 | 166,093 | 179,717 |  301,444| 295,191 
Tennessee Le? 
Alabata uoc oot ie v D Deae steeds ones 
Ohl0 osc eet E NE NE S 
Illinois .......... eee esee eene | 47,267 80, 332 97,122 | — 101,826 123, 915 
Wisconsn ....oooooomnncooccconcosraaaono.s 
MISSOUILD.. 2 ee csvEDoRE T Rey ERDSE RR AREE 
Total .....ccccecocceccccceccecccecce | 7M, 444 | 985,033 1,072,376 | 1, 448, 850 | 2, 038, 590 


Maryland, Tennessee, Illinois, and Wisconsin did not make basic pig 
iron in 1901 or 1902, as in previous years. The production of basic 
pig iron made rapid progress in 1901 and 1902. 


PRODUCTION OF SPIEGELEISEN AND FERROMANGANESE. 


The production of spiegeleisen and ferromanganese in 1902, included 
in the total production of pig iron, was 212,981 tons, against 201,461 
tons in 1901 and 255,977 tons in 1900. The spiegeleisen and ferro- 
manganese produced in 1902 were made in New Jersey, Pennsylvania, 
Alabama, Illinois, and Colorado. Included in the total production for 
1902 is a small quantity of ferrophosphorus, made in Alabama 


PRODUCTION OF PIG IRON IN PENNSYLVANIA, BY 
DISTRICTS. 


The production of pig iron in Pennsylvania by districts in 1902 was 
asfollows: Lehigh Valley, 517,950 long tons; Schuylkill Valley, 520,597 
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tons; Upper Susquehanna Valley, 3,147 tons; Lower Susquehanna 
Valley, 527,794 tons; Juniata Valley, 198,571 tons; Shenango Valley, 
1,254,933 tons; Allegheny County, 4,260,769 tons; western Pennsyl- 
vania, except Allegheny County and the Shenango Valley, 829,809 
tons; charcoal (whole State), 4,930 tons; total, 8,117,800 tons. In 
1902 only three charcoal furnaces in Pennsylvania were in operation, 
namely, Glen Iron, at Glen Iron, Union County; Eagle, at Roland, 
Center County, and Greenwood, at Greenwood Furnace post-office, 
Huntingdon County. 

In 1901 Pennsylvania made 46.2 per cent of the country's total pro- 
duction of pig iron, and in 1902 it made 45.5 per cent. 

In 1902 the Shenango Valley increased its production 275,058 tons 
over 1901; Allegheny County increased its production 570,758 tons, 
almost identically the same increase that it made in 1901 over 1900, 
which was 571,250 tons; western Pennsylvania, outside of Allegheny 
County and the Shenango Valley, gained 41,950 tons; the Lehigh 
Valley gained 26,676 tons; the Schuylkill Valley gained 16,528 tons; 
the Upper Susquehanna Valley lost 77,095 tons; the Lower Susque- 
hanna Valley lost 125,683 tons; the Juniata Valley gained 46,882 tons; 
charcoal lost 531 tons. 

Allegheny County produced more than one-half the pig iron made 
in Pennsylvania in 1897 and 1898 and more than one-fourth of the 
country’s production in each year, but in 1899 it made slightly less 
than one-half the production of Pennsylvania in that year, and con- 
siderably less than one-fourth the country’s production. In 1900 it 
again made less than one-half the production of Pennsylvania and less 
than one-fourth the country’s total production. In 1901 and again in 
1902 Allegheny County made more than one-half the production of 
Pennsylvania, but less than one-fourth the country’s total production. 


PRODUCTION OF PIG IRON IN OHIO, BY DISTRICTS. 


The production of pig iron in Ohio in 1902, by districts, was as fol- 
lows: Mahoning Valley, including the Leetonia furnaces, 1,438,087 long 
tons; Hocking Valley, 36,194 tons; Lake counties, 860,371 tons; mis- 
cellaneous bituminous, 969,372 tons; Hanging Rock bituminous, 
316,566 tons; Hanging Rock charcoal, 10,798 tons; total, 3,631,388 
tons. 

The increase in production in the Mahoning Valley, including the 
Leetonia furnaces, in 1902 over 1901 was 33,230 tons; in the Lake 
counties the increase was 76,881 tons; in the miscellaneous bituminous 
district the increase was 175,662 tons; in the Hanging Rock bitumi- 
nous district the increase was 17,265 tons; in the Hanging Rock charcoal 
district the increase was 731 tons, and in the Hocking Valley there 
was an increase of 1,194 tons. 
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PRODUCTION OF PIG IRON IN THE SITENANGO AND 
MAHONING VALLEYS. 

The production of pig iron in the Mahoning Valley in Ohio, includ- 
ing the Leetonia furnaces, and in the Shenango Valley in Pennsylvania 
in 1898 was almost exactly the same, the former producing 169,334 
tons and the latter 769,677 tons. In 1899 the Mahoning Valley made 
932,165 tons and the Shenango Valley made 937,215 tons. In 1900 
the Mahoning Valley went away ahead of its rival, making 1,002,362 
tons, against 800,214 tons in the Shenango Valley. In 1901 the 
Mahoning Valley further increased its lead, producing 1,404,857 tons, 
against 979,875 tons in the Shenango Valley. In 1902 the Mahoning 
Valley, as already stated, increased its production over 1901 only 
33,230 tons, while the Shenango Valley increased its production 
215,058 tons, showing a comparative gain of 241,828 tons in favor of 
the Shenango Valley in 1902. | 


STOCKS OF UNSOLD PIG IRON. 


The statistics of stocks of unsold pig iron do not include pig iron 
made by the owners of rolling mills or steel works for their own use, 
but only pig iron made for sale which has not been sold. "The stocks 
of pig iron which were unsold in the hands of manufacturers or which 
were under their control at the close of 1902, and were not intended 
for their own consumption, amounted to 49,951 tons, against 70,647 
tons at the close of 1901 and 442,370 tons at the close of 1900. The 
American Pig Iron Storage Warrant Company held no pig iron what- 
ever in any of its yards on December 31, 1902. This is the first time 
since its organization in 1889 that the company has not held at least a 
small quantity of pig iron in its yards at the close of a calendar year. 
At the end of 1901 it had 3,000 tons, and at the end of 1900 it had 
16,400 tons. 

ANNUAL CONSUMPTION OF PIG IRON. 

The consumption of pig iron in the last five years is approximately 
shown in the following table, the comparatively small quantity of 
foreign pig iron held in bonded warehouses not being considered. 
Warrant stocks are included in unsold stocks: 


Annual consumption of pig iron in the United States, 1898-1902. 


Pig iron. 1898. 1899, 1900. 1901. 1902, 


——MMM—— nn nn eel 


Long tona. | Long tons. | Long tons. | Long tons. | Long tons. 


Domestic production ..........-..se.eee00- 11, 773, 934 | 13,620,703 | 13,789,242 | 15,878,354 | 17,821,307 
Imported o2 tes Gree eee esas 05, 152 40, 393 62, 565 62, 930 625, 383 
Stocks unsold Jan.1...................... 874, 978 415, 333 68, 309 446,020 70, 647 

Total supply.........- cse 12,674,064 | 14,076, 429 | 13,910,116 | 16,387,304 | 18,017, 337 
Deduct stocks Dec. 31 .................... 415, 333 68, 309 446, 020 73, 047 49, 951 
Also CX POB es 253, 057 228, 678 286, 687 81,211 27, 187 


Approximate consumption......... 12,005, 671 | 13,779, 442 | 13,177, 409 | 16,232,446 | 18, 4:59, 599 
1 4 a 
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It will be observed that while the increased production of pig iron 
in 1902 over 1901 was 1,942,953 tons, the increased consumption was 
2,201,453 tons. The increased consumption in 1901 over 1900 was 
8,055,037 tons, but the consumption in 1900 was actually less than in 
1899. 


NUMBER OF FURNACES IN BLAST. 
The whole number of furnaces which were in blast at the: close of 
1902 was 307, against 266 at the close of 1901 and 232 at the close 


of 1900. The following classified table shows the number of furnaces 
in blast at the close of each year since 1897: 


Number of furnaces in blast at close of each yeur, 1897-1902. 


Fuel used. 1897. | 1898. | 1899. | 1900. | 1901 1902 
Bituminous coal and coke .........................- 146 152 191 155 188 222 
Anthracite and anthracite and coke ................ 29 30 68 45 54 52 
Charcoal and charcoal and coke .................... 16 20 | 30 32 24 33 


The number of furnaces out of blast at the close of 1902 was 105. 
Many of these furnaces were only temporarily banked because of the 
inability of their owners to obtain a supply of fuel. At the close of 
1901 there were 140 furnaces out of blast. 


LIMESTONE CONSUMED IN MAKING PIG TRON. 


The limestone consumed for fluxing purposes by the blast furnaces 
of the United States in the production of 17,821,307 tons of pig iron 
in 1902 amounted to 9,490,090 tons. The average consumption of 
limestone per ton of all kinds of pig iron produced was 1,192.8 pounds. 
The consumption by the anthracite and bituminous furnaces was 
1,207.7 pounds per ton of pig iron made, and by the charcoal and 
mixed charcoal and coke furnaces it was 527.9 pounds. Oyster shells 
are regularly used by Muirkirk (charcoal) furnace, in Maryland, for 
fluxing purposes to the entire exclusion of limestone. 


PRODUCTION OF BESSEMER STEEL INGOTS AND STEEL 
RAILS. 


Below are presented complete statistics, received directly from the 
manufacturers, of the production of Bessemer steel in the United 
States in 1902, also of Bessemer steel rails by the producers of Besse- 
mer steel ingots. Neither the production of Bessemer ingots nor the 
production of Bessemer rails kept pace in 1902 with the marvelous 
growth in that year of the iron and steel industries taken as a whole, 
which was owing entirely to the fact that the Lackawanna Iron and 
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Steel Company dismantled its Bessemer plants and its rail mills, as 
well as its remaining blast furnace, at Scranton, early in the year, pre- 
paratory to the erection at Buffalo by the Lackawanna Steel Company 
of new and more extensive works, which are not yet entirely com- 
pleted. The north works of the company at Scranton made their last 
rails on January 16, 1902, and the south works made their last rails on 
February 26, 1902. 

Ingots and castings. —The total production of Bessemer steel ingots 
and castings in 1902 was 9,138,363 long tons, against 8,713,302 tons in 
1901, an increase of 425,061 tons, or 4.8 per cent. The increase in 
1901 over 1900 amounted to 2,028,532 tons, or over 30 per cent. The 
production of 1902 was the largest in our history. The following table 
gives the production of Bessemer steel ingots and castings in the last 
six years. Of the production last year 12,548 tons were steel castings, 
against a production of 6,764 tons in 1901. 


Production of Bessemer steel ingota and castings in the United States, 1897-1902. 


. Bessemer Bessemer 
Year. ingots. meat: ingots 
Long tons. Long tons. 
TBO soo wee A ic NU LU LM 5,475,315 || 1900... oo vaceecelecbseee isse Ei TES 6,684,770 
1898 A ee ERU en diea Mots RO 6,609,017 || 1901... sies de ver ua ten ur De Ee rene 8,713, 302 
js cC E M NOD: 7,586,354 || 1900. cioe yero bkU S E ni irredenta sensn 9, 138, 363 


The production of Bessemer ingots and castings in the United States 
during the last five years was as follows: 


Production of Bessemer steel ingots and castings, by States, 1898-1902. 


State. 1898. 1899. 1900. 1901. 1902. 


E o |) oaeee 


Long tons. | Long tons. | Long tons. | Long tons. | Long tona. 


Pennsylvani&... cese eo Sse e one eua 8,402,254 | 3,968,779 | 3,488,731 4, 293, 439 4, 209, 326 
slope -—— — —— 1,489,115 | 1,679,287 | 1,388,124 2, 154, 846 2, 528, 802 
O A ARI NRARRMER ER ER AA 1,105,040 | 1,211,246 | 1,115,571 1,324,217 1, 443, 614 
Other StAleS MD ——— 612, 608 727, 092 692, 344 940, 800 966, 621 

TOR. coe ones EORR S a seen 6,609,017 | 7,586,354 | 6,684,770 8, 713, 302 9, 133, 363 


There were no Clapp-Griffiths works in operation in 1902 and only 
two Robert-Bessemer plants were active. Five Tropenas plants were 
: at work, as compared with seven in 1901. In addition one Bookwalter 
converter was running. All these works that were active were engaged 
in the production of steel castings only. 

Rails.—The production of all kinds of Bessemer steel rails by the 
producers of Bessemer steel ingots in 1902 was 2,876,293 long tons, 
against a similar production in 1901 of 2,836,273 tons, in 1900 of 
2,361,921 tons, and in 1899 of 2,240,767 tons. The maximum produc- 
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tion of Bessemer steel rails by the producers of Bessemer steel ingots 
was reached in 1902, but the increase in that year over 1901 amounted 
to only 40,020 tons, or 1.4 per cent. As compared with 1887, fifteen 
years ago, the increase in 1902 in the production of Bessemer rails 
amounted to only 831;474 tons, or 40 per cent, while during the same 
period the increase in the production of Bessemer ingots amounted to 
6,370,438 tons, or almost 217 per cent. The following table shows the 
production by States of Bessemer steel rails by the producers of Bes- 
semer steel ingots in the last six years. The figures do not include 
a small quantity of rails made each year from purchased blooms or 
from rerolled steel rails, statistics for both of which products for 
1902 are not yet available. 


Production of Bessemer stecl rails, by States, 1897-1902. 


State. 1897. 1898. 1899. 1900. 1901. 1902. 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Pennsylvania............... 1,024,386 | 1,052,771 | 1,224,807 | 1,195,255 1, 406, 008 1, 148, 425 
Other States ................ 590, 013 902,656 ! 1,015,960 | 1, 166, 666 1, 430, 265 1, 727, 868 


TOA) ¿crac 1,614,399 | 1,955,427 | 2, 240, 767 | 2,361, 921 2, 836, 273 2,876, 293 


In 1897, at the request of the manufacturers, the statistics of the 
production of rails weighing 45 pounds and less than 85 pounds to the 
yard were separated from those of rails weighing less than 45 pounds 
and over 85 pounds to the yard. This separation is continued for 1902. 
The small quantity of Bessemer rails made from purchased ingots or 
from rerolled rails is not included in the following table. 


Production of Bessemer steel rails, by weight per yard, by States, in 1902. 


Under 45 | + Pounds 


oe 85 pounds 
State. pounds. RAS and over. Total. 
Long tons. | Long tons. | Long tona. | Long tons. 

Pennsylvania coiecillserdzRo-ne pride CR M AER ir 53, 964 766, 567 327, 894 1, 148, 425 
Other StitoR. 1. es esnea iu be er cue n rag rw WE RR ES 173, 104 1, 237, 496 317, 268 1, 727, 868 
Total for 1909 . 5. cou shee eee week eles 227, 068 | 2, 004, 063 645, 162 2, 876, 293 
TTOIRETIOET901,2.. Sore ite ce aes ea URP RETE et 140, 214 2, 202, 237 493, 822 2, 836, 273 
602, 058 2, 361, 921 


"Total Tor 1900 ase 154, 796 | 1, 605, 067 


It will be noticed that there was a considerable decline in 1901 in 
the production of Bessemer steel rails weighing 85 pounds and over as 
compared with 1900, but that in 1902 there was an increase over 1900 
and a very large increase over 1901. The production of rails weighing 
between 45 and 85 pounds shows a slight decrease in 1902 as compared 
with 1901. 

The total production of rails in 1902 will include rails made from 
open-hearth steel, rails rolled from purchased Bessemer blooms, 
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rerolled rails, and iron rails. The total production from all these 
sources in 1901 amounted to 38,366 tons. 

With the exception of the Lackawanna plant at Scranton, all our 
Bessemer rail mills were operated nearly to their full c: pacity in 1902, 
the demand for steel rails being greater than the supply all through 
the year. Some interruption to the utmost possible activity of the 
Bessemer rail mills in 1902 was also caused by the inability of the rail- 
roads to deliver raw materials to the blast furnaces promptly. 

Notwithstanding the large production of rails last year there were 
imported 63,522 tons of iron and steel rails, but to balance this impor- 
tation there were exported 67,666 tons of iron and steel rails. In 
1901 318,956 tons of rails were exported and only 1,905 tons imported. 
Virtually all the rails imported and exported are steel rails. 


PRODUCTION OF OPEN-HEARTH STEEL IN 1902. 


The total production of open-hearth steel ingots and castings in the 
United States in 1902 was 5,687,729 long tons, against 4,656,309 tons 
in 1901, an increase of 1,031,420 tons, or over 22 per cent. As com- 
pared with 1898, five years ago, when the production of open-hearth 
steel amounted to 2,230,292 tons, there was an increase in 1902 of 
3,457,437 tons, or over 155 per cent. The following table gives the 
production of open-hearth steel ingots and castings, by States, since 
1899: 


Production of open-hearth steel ingots and castings, by States, 1899-1902. 


State. 1899, 1900. 1901. 1902, 


Long tona. | Long tons. | Long tons. | Long tons. 


New England ER eee -— ievndwaaesws 57, 124 74, 522 170, 876 179, 923 
New York and New Jersey .................. eere 61, 461 67,361 82, 985 92, 763 
Pennsylvania ci ns 2, 393, 811 2, 699, 502 9, 594, 763 4, 375, 364 
DIO dat oe cot SEU rase PES VERSA A. bodes wees le else 117, 455 130, 191 184, 913 278, 854 
POS idee desse E ese E xcii ced RR NL Exe ad 246, 183 285, 551 398, 522 435, 461 
Other States AA ev Eye nee E A ERU E CE es 71, 279 141, 008 24, 220 325, 364 

21/07) eum 2,947, 316 | 3,398,135 | 4,656, 309 | 5, 687, 729 


The open-hearth steel made in 1902 was produced by 98 works in 
16 States— Massachusetts, Connecticut, Rhode Island, New York, New 
Jersey, Pennsylvania, Delaware, Maryland, Tennessee, Alabama, Ohio, 
Indiana, Illinois, Michigan, Wisconsin, and Missouri. Ninety works 
in 14 States made open-hearth steel in 1901. "The States which have 
open-hearth furnaces, but which did not produce steel by this process 
in 1902, were Kentucky and Minnesota. The erection of a large open- 
hearth steel plant was commenced in Colorado in 1902, but open-hearth 
steel had not been made down to the close of the year. This State 
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will, however, probably make open-hearth steel during the year 1908. 
Maryland and Michigan again made open-hearth steel in 1902. 

In 1901 3,618,993 tons of open-hearth steel were made by the basic 
process and 1,037,316 tons were made by the acid process, while in 
1902 the production by the basic process amounted to 4,496,533 tons 
and by the acid process to 1,191,196 tons. In the following table the 
production by States of both acid and basic steel in 1902 is given: 


Production of acid and basic steel in 1902, by States. 


Basic open- ' Acid open- Total 


States. hearth steel. hearth steel. 

Long tona Long tons. |Long tons. 
New England os codec Ser UE Gees E 110, 961 68, 962 179, 923 
New York and New Jersey................... cc c ecce arre 54,296 : 38, 467 92, 763 
Pennsylvania ÓN 3, 459, 702. | 915, 662 | 4,375, 364 
A E 195, 700 83, 154 278, 854 
Dro p ES 384,951 | 50, 510 435, 461 
O E DR M ERE DEED M 290, 923 | 34,441 | 325, 364 


Toll seh chon Geuh dadas 4, 496, 533 | 1, 191, 196 | 5,687, 729 


The increase in the production of acid steel in 1902 as compared 
with 1901 was 153,880 tons, or almost 15 per cent, while the increase 
in the production of basic steel was 877,540 tons, or over 24 per cent. 

The total production of open-hearth steel castings in 1902, included 
above, amounted to 367,879 long tons, of which 112,404 tons were 
made by the basic process and 255,475 tons were made by the acid 
process. In 1901 the production of open-hearth steel castings amounted 
to 301,622 tons, of which 94,941 tons were made by the basic process 
and 206,681 tons by the acid process. The following table gives the 
production of open-hearth steel castings by the acid and basic processes 
in 1902, by States, in long tons: 


Production of open-hearth steel castings by the acid and basic processes in 1902, by States. 


Acid Basic' 


SIMON castings. | castings. | Total. 
Long tons.| Long tons. Long tons. 
New England, New York, and New Jersey.......ooooooooooooooromoooooo. 33, 158 3, 883 37, 041 
Peénnsvivaunil. ri A ae! Dy sU nese 141, 385 11,014 152, 399 
Ohio, Illinois, and otherStates...................... ccce eee eere 80, 932 97,507 178, 439 


Toll aa UD dI]. 112,401 367,879 


— - — — a A A ——— 


IRON AND STEEL SHIPBUILDING. 


In the fiscal year ending June 30, 1900, there were built in the 
United States 90 steel vessels, and in the fiscal year 1901 there were 
built 119 steel vessels and 1 iron vessel. The gross tonnage of the 
vessels built in the fiscal year 1900 was 196,851 tons, and the gross 
tonnage of the vessels built in the fiscal year 1901 was 262,699 tons. 
In the fiscal year 1902 there were built 106 steel vessels and 1 iron 
vessel, with a gross tonnage of 280,362 tons. The iron vessel was built 
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at Wilmington and was of 193 tons’ capacity. Of the 107 vessels 
built in the last fiscal year referred to, 49 were built at ports on the 
Great Lakes, their tonnage amounting to 161,930 gross tons out of a 
total tonnage of 280,362 tons. Vessels for the U. S. Navy are not 
included in the figures given, which have been furnished by the Hon. 
Eugene T. Chamberlain, Commissioner of Navigation, of the Treasury 
Department. 

The Commissioner also furnishes the following details of steel ves- 
sels built in the United States in the first nine months of the present 
fiscal year, ending March 31, 1903: Number of sailing vessels built, 3, 
with a total tonnage of 7,731 tons; number of steam vessels built, 62, 
with a total tonnage of 140,319 tons; total number of steel vessels 
built in the nine months, 65; total tonnage, 148,050 tons. These fig- 
ures and those given above show a very great increase in the last few 
years in the building of steel vessels in this country, not including, as 
already mentioned, the large number of vessels built and building for 
the U. S. Navy. On January 1, 1903, there were 72 yards in this 
country which were equipped for building all kinds of iron and steel 
vessels, and in addition 4 shipbuilding yards were being built. 


PRODUCTION OF PIG IRON IN CANADA. 


The statistics of the production of pig iron in Canada in 1902 have 
been received from the manufacturers by the American Iron and Steel 
Association. They show an increase of 74,581 long tons, or over 30 
per cent, as compared with the production in 1901. 

The total production in 1902 amounted to 319,557 long tons, against 
244,976 tons in 1901 and 86,090 tons in 1900. In the first half of 1902 
the production was 157,804 tons and in the second half it was 161,753 
tons, a gain of only 3,949 tons. Of the total product in 1902, 302,712 
tons were made with coke and 16,845 tons with charcoal. A little over 
one-third of the total product was basic pig iron, namely, 107,315 tons. 
The Bessemer pig iron made amounted to about 9,000 tons. Spiegel- 
eisen and ferromanganese have not been made since 1899. 

The following table gives the total production of all kinds of pig 
iron in Canada from 1894 to 1902, the statistics for each year having 
been received directly from the manufacturers. Prior to 1894 the 
statistics of pig iron production in Canada were not collected by the 
American Iron and Steel Association: 


Total production of all kinds of pig iron in Canada, 1894-1902. 


Year. Quantity. | Year. Quantity. Year. Quantity. 

Long tons Long tons. Long tons. 

1894... sees so Gace 44,791 || 1897................. 53, 796 || 1900................. 86, 090 
Lo E —— € 37,829 || IROR cue iv seek 68,765 || 1901................. 244, 976 
e AAA 60,030 || 1899................. 94, 077 | 1902.:.. cua Lex ne 319, 557 


M R 1902——7 
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On December 31, 1902, the unsold stocks of pig iron in Canada 
amounted to about 20,000 long tons, as compared with 59,472 tons at 
the close of 1901 and 12,465 tons at the close of 1900. Of the unsold 
pig iron on hand on December 31, over 19,000 tons were coke pig iron. 

On December 31, 1902, Canada had 14 completed blast furnaces, of 
which 7 were in blast and 7 were idle. Of this total, 9 were equipped 
to use coke for fuel, 4 to use charcoal, and 1 to use mixed charcoal 
and coke. In addition, 4 coke and 2 charcoal furnaces were being 
built or were partly erected on December 31, but work on some of 
these furnaces was suspended. 

The Algoma Steel Company, Limited, of Sault Ste. Marie, Ontario, 
one of the constituent companies of the Consolidated Lake Superior 
Company, commenced the erection of 2 charcoal and 2 coke furnaces 
at Sault Ste. Marie in 1901. The charcoal furnaces were to be 70 by 
14 feet and the coke furnaces 90 by 21 feet. Subsequently work on 
the coke furnaces was suspended, and one of the building charcoal 
furnaces was converted into a coke furnace, the size being changed 
from 70 by 14 feet to 80 by 154 feet. The company now expects to 
have its charcoal furnace ready for blast in June and its coke furnace 
in July. 

The Cramp Steel Company, Limited, has put in the foundations for 
a blast furnace at Collingwood, Simcoe County, Ontario. The com- 
pany expects to have the furnace ready for operation in the fall of 
1903. Coke will be used. Its daily capacity will be about 250 long 
tons. 

The Nova Scotia Steel and Coal Company, Limited, of New Glas- 
gow, Nova Scotia, broke ground in June, 1902, for & new furnace at 
Sydney Mines, Cape Breton, Nova Scotia. The furnace will be 85 by 
17 feet, and will have a daily capacity of about 200 tons of basic and 
foundry pig iron. Coke will be used, and red and brown hematite ore 
will be obtained from Nova Scotia and Newfoundland. It is expected 
that the furnace will be completed in September, 1903. The company 
now has a furnace at Ferrona, with an annual capacity of 33,000 long 
tons. 

The Londonderry Iron and Mining Company, Limited, of London- 
derry, Nova Scotia, is rebuilding Furnace A, at Acadia Iron Mines, 
ard expects to blow it in in May, 1903. The furnace will be 75 by 17 
feet, and will have an annual capacity of 48,000 tons of foundry iron. 
The company does not contemplate blowing in Furnace B in the near 
future, but may rebuild it later on. 


PRODUCTION OF STEEL IN CANADA. 


The total production of steel ingots and castings in Canada in 1902 
was 182,037 long tons, against 26,084 tons in 1901, an increase of 


AMERICAN IRON TRADE FOR 1902. 99 


155,953 tons. Bessemer and open-hearth steel ingots and castings 
were made in each year. Almost all of the open-hearth steel reported 
in 1902 was made by the basic process. 

The following table gives the production of all kinds of steel ingots 
and castings in Canada from 1894 to 1902, in long tons. 


Production of all kinds of steel ingots and castings in Canada, 1894-1902. 


Year. Quantity. 


The large increase in the production of steel in Canada in 1902 over 
1901 was caused by the starting up of the new open-hearth steel plant 
of the Dominion Iron and Steel Company, Limited, at Sydney, Cape 
Breton, Nova Scotia, which first produced steel on December 31, 1901, 
and of the new Bessemer plant of the Algoma Steel Company, Limited, 
at Sault Ste. Marie, Ontario, at which steel was first made on Febru- 
ary 18, 1902. The latter company has two 6-long-ton Bessemer con- 
verters, which were operated for a few months in 1902, producing in 
all 44,537 long tons of ingots. The company has also a rail mill which 
first made Bessemer steel rails on May 5, 1902, and which also ran for 
a few months in that year, producing 32,878 long tons. In addition 
this company also produced 1,236 long tons of other rolled products 
in 1902. The Dominion Iron and Steel Company produced 99,425 
long tons of basic open-hearth steel ingots and castings and 86,424 
tons of blooms, billets, and slabs. It did not make steel rails. 


Digitized » Google 


STATISTICS OF IRON AND STEEL, IRON ORE, AND COAL, 
TO 1901, INCLUSIVE. 


By JAMES M. Swank, 


General Manager of the American Iron and Steel Association. 


In the following tables, beginning in most cases as far back as 
authentio statistics are available, are presented complete statistics of 
the production of iron and steel, iron ore, and coal in the United States, 
Great Britain, Germany, France, and Belgium to the close of 1901, 
and also the production of iron ore in Algeria. "There are added also 
the United States statistics of the production of coke and of the ship- 
ments of Connellsville and Pocahontas Flat Top coke to the close of 
1901; also statistics of the shipments of Lake Superior iron ore and 
of Cuban iron ore to the same date; also complete statistics of the 
imports of iron ore into the United States to the close of 1901. 

The tables have been compiled to show the progress that has been 
made by the countries mentioned in the manufacture of iron and steel 
and coke and in the mining of iron ore and coal in the first year of the 
twentieth century. Iron ore and coal and coke are raw materials in 
the manufacture of iron and steel. In one instance statistics for 1902 
are included. 


UNITED STATES. 
PRODUCTION OF COAL. 


The following table gives the production of all kinds of coal in the 
United States, in long tons, in the census years 1870 and 1880, ending 
on the 31st day of May of each year; in the census year 1889, ending 
on the 31st day of December of that year; and in the calendar years 
from 1881 to 1888, and from 1890 to 1901. Authentic statistics for 
earlier years are not available. Credit is due to the Census Bureau 
for the statistics for census years, and to the Division of Mining and 
Mineral Resources of the United States Geological Survey for the sta- 
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Production of coal in the United States, 1870-1901. 


Pennsylva- 
Year. nia anthra- 
cite. 
Long tons. 

1870 CP PT 13, 973, 460 
A CO — ——————— —À———— Áo" 25, 572, 160 
IBNISsec olini ene A NIS RC EE 28, 500, 016 
TBS? E ee a weiss ane qa au Eo eS eue 81, 358, 264 
jp" e T PUE 84, 336, 469 
1884 ocio s» Ve sboccsNu ed E o E 44 Re EK RE 83, 175, 756 
TEND ibd desc "——————— Cr 34, 228, 548 
O 34, 853, 077 
A aoe oa ee ae ase Sateen See alee wees nt 37, 578, 747 
E Scud fates eS eie ue bdo Re e Rd lee eid o 41, 624, 611 
DESO ieee arse ace eit AE eters SUS canes ae tae outa dees 40, 665, 152 
a Loke D 22 es dete ete EE eR eds cdulendes dete rara eite ed ctas 41, 489, 858 
j|," eO 45, 236, 992 
1892 55: eS St E E DV aen ats an alate Gea e ue pip 46, 850, 450 
po f cr 48, 185, 306 
1894: 2 une dave eree ae m MV Ro NE MEE eR DE DU es 46, 358, 144 
IBO0D cocos reo RAVeR Een Rex boda br REL ee eque S 51, 785, 122 
1896 oo —— P€— — — — II E ai i 48, 523, 287 
IBOT cede ct oe ree A A Se i RAMS 46, 974, 714 
pt f ————— ——Á— OO —ÓÓ«( 47,663, 075 
phos ——Á———————— —————— D3, 944, 647 
Dol —— ii ess 51, 221, 353 
TE RM OD ERE QUE uem Ne MI sS I PE EIS 60, 242, 560 


Bituminous 


and all other. 


Long tons. 
15, 369, 120 
38, 250, 670 
48, 365, 341 
60, 861, 190 
68, 531, 500 
73, 730, 539 
64, 840, 668 
66, 646, 947 
79, 073, 227 
91, 107, 002 
85, 432, 717 
99, 377, 073 

105, 268, 962 

118, 264, 792 

114, 629, 671 

106, 089, 647 

120, 641, 244 

122, 898, 103 

131, 794, 630 

148, 742, 878 

172, 608, 917 

189, 566, 885 

201, 631, 115 


Total. 


Long tona. 
29, 342, 580 
63, 822, 830 
76, 865, 357 
92, 219, 454 
102, 867, 969 
106, 906, 295 

99, 069, 216 
101, 500, 024 
116, 651, 974 
132, 731, 613 
126, 097, 869 
140, 866, 931 
150, 505, 954 
160, 115, 242 
162, 814, 977 
152, 447, 791 
172, 126, 366 
171, 416, 390 
178, 769, 344 
196, 405, 953 
226, 553, 564 
240, 788, 238 
261, 873, 675 


The maximum production of both anthracite and bituminous coal 


was attained in 1901. 
PRODUCTION OF COKE. 


The following table, compiled from the reports of the United States 
Geological Survey, gives the total production of coke in the United 
States from 1880 to 1901, in short tons of 2,000 pounds. 


Production of coke in the United States, 1880-1901. 


Year. Quantity Year Quantity. Year. Quantity. 
Short tona Short tona Short tons. 
1880 eo ccs Ede rate 3,338,300 || 1888................. 8,540,030 || 1896................. 11,788, 778 
186] RR 4,113, 760 || 1889................. 10, 258, 022 || 1897................. 13, 288, 984 
AA 4,793,321 || 1890................. 11,508,021 || 1898................. 16, 047, 209 
1589. 02209 eee pees 5,464,721 || 1891................. 10, 362, 688 || 1899................. 19, 668, 569 
TESA E 4,873,805 || 1892...............-. 12,010,829 || 1900................. 20, 533, 348 
I8S8D LI c paw eel es 5, 106, 696 || 1893................. 9,477,580 || 1901................. 21, 795, 883 
o wai 6,845,369 || 1894................. 9, 203, 632 
IT 7,611,705 || 1895................. 18, 333, 714 


The maximum production of coke in the United States was reached 


in 1901. Zt 
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SHIPMENTS OF CONNELLSVILLE COKE. 


The following table, compiled from statistics furnished by Mr. H. 
P. Snyder, editor of the Connellsville Courier, gives the shipments of 
coke from the Connellsville region in Pennsylvania from 1880 to 1901, 
in short tons of 2,000 pounds. Statistics for earlier years are not 
available. 


Shipments of Connellsville coke, 1880—1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 


Short tons. Short tons. Short tons. 
1880. con id utu 2, 205, 946 || 1988. ..............-- 4,955, 653 || 1896........ Less. 5, 411, 602 
PSI EI Gesu NEUE 2,639,002 || 1889. ....... sss 5,930,428 || 1897...............-- 6, 915, 052 
S RES 3,043,394 || 1890................- 6,464,156 || 1898................. 8, 460, 112 
NOR TIR A 3,552, 402 || 1891................- 4, 760, 665 | Í890 a ee 10, 129, 764 
ce ee NT 8,192,105 || 1892................. 6,329, 452 || 1900........... LL. 10, 166, 234 
TT IA O 3,096,012 || 1893................. 4,805,623 | 1901................- 12, 609, 949 
S NER NE 4,180,521 || 1894..............-.- 5, 454, 451 
L7 RES 4,146,989 || 1895................. 8, 244, 438 


The maximum shipments of coke from the Connellsville region were 
reached in 1901. 


SHIPMENTS OF POCAHONTAS FLAT TOP COKE. 


The following table gives the shipments of Pocahontas Flat Top coke 
from 1883 to 1901, in short tons of 2,000 pounds: 


Shipments of Pocahontas Flat Top coke, 1883-1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 
Short tons. Short tons. Short tons. 
TERS ise ot ioc UR 23,762 || 1890................. 499, 148 || 1897................. 855, 756 
BBA —— — M aiaa 56,360 || 1891................. 466,016 || 1898................. 1, 276, 172 
A EUR s 48,571 || 1892....:-- ees eo: 499, 777 || 1899................- 1, 317, 246 
1886 MR ERE 59,021 || 1893................. 539, 548 || 1900................. 1, 341, 444 
ISBT Lacer Re nem eue 151,171 || 1894................. 865,684 || 1901...............-- 1, 279, 949 
e tr T 202,808 || 1895................. 707, 697 
jl. ec sence 810,504 || 1896................. 999, 567 


The maximum shipments of Pocahontas Flat Top coke were reached 
in 1900. 


PRODUCTION OF IRON ORE. 


Previous to 1870 no iron ore statistics for the United States are com- 
plete. The figures for 1870 and 1880 are for census years ending on 
May 31 of those years. For 1889 (census year) and subsequent years 
they are for calendar years. Since 1889 the statistics given have been 
compiled by the United States Geological Survey. 
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Production of iron ore in the United States, 1870-1901. 


Year. Quantity. Quantity. Year. Quantity. 

Long tons. Long tona. Long tons. 
T oe ae Sinan 8, 031, 891 16,296,666 || 1897................. 17, 518, 046 
1 UAE 7,120, 362 11,587, 629 BOS E Less ue E dew 19, 433, 716 
E A 5:22 tee ys 14, 518, 041 i : 11,879,679 !| 1899................. 24, 683, 173 
1890. uoce ane 16, 036, 043 > 15,957,614 || 1900................. 27,553,161 


LU) e — 14, 591, 178 16, 005, 449 || 1901................. 28, 887, 479 


The maximum production of iron ore in the United States was 
reached in 1901. 


PRODUCTION OF CORNWALL IRON ORE. 


The following table gives the production of iron ore by the Corn- 
wall mines, in Pennsylvania, from 1864 to 1901. The production from 
1740 to February, 1864, amounted to 2,524,908 tons. The figures for 
1864 are for eleven months only: 


Production of Cornwall iron ore, 1864-1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 
Long tona. Long tons. Long tona. 
TROA AI 165,915 Ad ERES 171,589 || 1890................. 686, 302 
1869.22: ceeeeu sos 114, 803 || 1878................. 179,299 || TBO ose ess coe Sad €63, 755 
1866 cir 216,660 || 1879................. 268,488 || 1892................. 634, 714 
1667 2 Locutus ee 202,755 || 1880................. 231, 173 || WEIS hoes Se reas 439, 705 
pP. ccs is wes ote 165, 843 || 1881................. 249, 050 |, 1894................. 871,710 
1869.2... cs oes eu ES 173, 429 || 1882,... eres Rs 809,681 || 1895................. 614, 598 
1870.05 os re ud Rat 174,408 || 18&3................. 863, 143 || 1596................. 463, 059 
IBI gu x ex 176,055 || 1894................. 412,320 || 1807 oi cera msc 419, 878 
j|: vy SO ES ` 198,317 || 1885..............us. 508,861 || 1898......o.oomomo.... 584, 342 
phys MSS 166,782 || 1886.11... celles 688, 054 || 1899................. 763, 152 
7 DRE HD 112,429 || TR eee ees RES 667,210 || 1900................. 558, 713 
TST ote ee Boe cde 98,925 || 1888................. 722,917 [1901 747,012 
AAA PNE 137,902 || 1889................. 769, 020 


The maximum production of iron ore by the Cornwall mines was 
reached in 1889. 


SHIPMENTS OF LAKE SUPERIOR IRON ORE. 


Three States—Michigan, Wisconsin, and Minnesota—now comprise 
the Lake Superior iron-ore region, which was originally confined to 
Michigan alone. Minnesota now leads her sister States in production. 
The following table gives the shipments of iron ore from the Lake 
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Superior region from 1854 to 1901. The word ‘‘shipments” is not 
synonymous with ** production ” in this table: 


Shipments of iron ore from the Lake Superior region, 1854-1901. 


| | 


Year. Quantity. Year. Quantity. Year. Quantity. 

Long tons. Long tone. Long tons. 
||. ee ene PIE 3,000 || 1870................. 830,940 | 1886................. 3, 568, 022 
SOD aude ETE. 1,449 || 1871.5 ite emt 779,607 || ABST c centes daa 4, 730, 577 
A NEN 36,343 |! 1872................. 900,901 |! 1888................. 5, 063, 693 
y AS 25,646 |' 1873...............-- 1,162,458 | 1889......oooo.ooo... 7,292,754 
¡A 15,876 || 1874................. 919,557 || 18%...oooooooccooocoo.. 9, 012, 379 
LL RNC ee 68,832 || 1876..........o...... 891,257 || 189l................. 7, 062, 233 
TI Cote see 114,401 || 1876................. 992, 764 || 1592...............-- 9, 069, 556 
ta is 49,909 || 1877...............-. 1,015,087 || 1893................. 6, 060, 492 
1860 cede cese Lice lodos 124,169 || 1878................. 1,111,110 || AAA 7, 748, 932 
arc 203,055 | 1879................. 1,375,691 || 1895................. 10, 438, 268 
jo RE 243,127 || 188D........o.o.o.... 1,908, 745 || 1896.......oooooooo... 9, 916, 035 
iL. NND 236,208 | 1881................. 2,306,505 || 1897...........Lsees- 12, 469, 638 
AAA 278,796 O AMA 2,965, 412 || 1898.......oo.oooooo... 14, 024, 673 
A cens 473,567 || 1883......ooomooo.o.. 2, 358, 288 || 1899......ooomocoooo.. 18, 251, 804 
E MR 491,449 | 1884................. 2,518,692 || 1900........... LL sss. 19, 059, 393 
JL SOE 617,444 || 1885...............-. 2,466,372 || 1901................. 20, 589, 237 


The maximum shipments of iron ore from the Lake Superior region 
were reached in 1901, but shipments were greatly increased in 1902. 


IMPORTS OF IRON ORE. 


The following table gives the total imports of iron ore into the 
United States in the fiscal years from June 30, 1871, to June 30, 1879, 
and the imports in the calendar years from January 1, 1879, to Decem- 
ber 31, 1901. In 1879 this country for the first time imported iron 
ore largely from Europe. Prior to that year such iron ore a4 was 
imported came chiefly from Canada, more than one-half of the total 
imports coming from that country in the calendar years 1873, 1874, 
and 1875. 


Imports of iron ore into the United States, 1872-1901. 


Year. | Quantity. | Year. Quantity. Year. | Quantity. 
Long tons. Long tons. Long tons. 
1819. iuc vp nu aa 23,733 41-1882... o lik Ges 689,655 | 1893................. 626, 951 
Lo MUR RR 45,981 |. 1883.............-..- 490,875 || 1894................- 168, 541 
IBI coiere cen epis 57,987 | 1884........... esee 487,820 | 1895................- 524, 153 
Lr MENANDER 66,655 | 1885... Less essee- 390,786 || 1896. ...... cesses 682, R06 
1876... seen 17,284 || 1886................. 1,039,433 || 1897........... sess 489, 970 
IST FE: i 30,669 || 1887................. 1,191,301 || 1898................. 187, 098 
IBIB oe ÓN 28.212 || TSBs cit 587, 470 | ET — — 674, 052 
rr ——— 150,197 || 1889................. 853,573 || 1900................. 897, 831 
1879 Pe 284, 141 | 1890; ——— 1, 246, 830 || 1901................. 966, 950 
e e — — ose 493,408 | 1891................. 912, &56 
IBRI LL codage oy 782, 887 || 1892................. 806, 585 


a Fiscal years end. b Calendar years begin. 
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The maximum imports of iron ore into the United States were 
reached in 1890. 


SHIPMENTS OF IRON ORE FROM CUBA. 


The first shipment of iron ore from the province of Santiago, Cuba, 
to the United States was made by the Juragua Iron Company in 
August, 1884. In October, 1892, the Sigua Iron Company first com- 
menced to ship iron ore to the United States, and in 1895 the Spanish- 
American Iron Company first commenced shipping iron ore to the 
United States. The Cuban Steel Ore Company for the first time com- 
menced to ship iron ore in 1901. For the following complete details 
of the shipments of iron ore from Cuba we are indebted to Mr. Josiah 
Monroe, the secretary of the Juragua Iron Company. The figures 
given include a few lost cargoes, approximating 16,000 tons. They 
embrace all shipments since 18841. 


Shipments of iron ore from Cuba, 1884-1901. 


Spanish-American 


Juragua Iron Co. 


Sigua Tron Iron Co. 
Co. « to the |———————_- tal 
Year. To the United To the Total. 
: To other ; To other 
United | countri States. United : 
States e States, | Countries. 


rnc | a aS I FC | ——— 


jo PUE BO) TG Hr EN 80, 716 


cid 94,210 AA A A ES Ie ieda dores 94, 240 


20,438 | 1,257,785 64, 225 5, 050, 858 


a This company met with financial disaster, and the mines that it operated in 1892 and 1893 are now 
idle. - 

b Including 17,651 tons shipped to the United States in 1901 by the Cuban Steel Ore Company, which 
has quit business. 
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PRODUCTION OF PIG IRON. 


The total production of pig iron in the United States in the last 
ninety-two years is shown in the following table. Prior to 1854 the 
statistics given were compiled by various Government and other sta- 
tistical agencies. For 1854 and all succeeding years the statistics were 
gathered by the American Iron and Steel Association. The statistics 
for 1810, 1840, and 1850 are census figures. The figures for 1820 and 
1830 are estimates made by early statisticians. Census statistics for 
these years are wanting. 


Production of pig iron in the United States, 1810—1901. 


Li 

Year. Quantity. Year. Quantity. Year. Quantity. 

Long tons. Long tons Long tons. 

1810.co oos UE PED ee 63,908 || 1860.......... eese 821,223 || 1881......... eee 4, 144, 254 
1890... 53 eueseresees 20,000 | 1861.......... cese 653, 164 | 1882 ICE TOMADOS NE 4, 623, 323 
LL NR 130,000 | 1862..............-.- 703,270 |! 1883.......... esses. 4, 595, 510 
o A TEE 142,000 | 1863...............-- 846,075 || 1884.............20-- 4, 097, 868 
Oates 165,000 || 1864..............--. 1,014,282 || 1885.............--.- 4,044, 526 
1 | eee m 191,000 || 1865................. 831, 770 || 1886............- ss. 5, 683, 329 
A A 200, 000 || 1866................. 1,205,663 |! 1887.............-.-- 6, 417, 148 
A EEE N ' 286,903 || 1867........- eese 1,305,023 | 1888................. 6, 489, 738 
A Pe rCET 215,000 || 1868.............-. 1,431,250 || 1889.............---- 7,603,642 
ae 765,000 || 1869... .............. 1,711,287 |, 1890..............--- 9, 202, 703 
A hat 800,000 | 1870...............-- 1,665,179 || 1891.............-..- 8,279, 870 
[7T UR 800,000 || 1871. ..............-- 1,706,793 || 1892................- 9, 157, 000 
E acdc seadsaucuce 650,000 || 1872............-.--- 2,548, 713 || 1898............- eee. | 7, 124, 502 
Td 563,755 | 1878B...oocmmmcoc..... 2,560,963 || 1894...........sseeee 6,657, 888 
ju) eO ME 500, 000 '| 1874.............--- 2,401,262 || 1895..............- 9, 446, 308 
CY ee 657,337 || 1875.......... eee 2,023,733 || 1896..........ee e. 8,623, 127 
A den eere 700, 159 || 1876................- 1,868,961 || 1897...............-- 9,652, 680 
1856... eese een nee 788,515 || 1877.......0ceceeeee- 2,066,594 || 1898................. 11,773, 934 
aT. s y AAEE E 712,640 || 1878........... sees 2,301,215 || 1899............-.-- 13, 620, 703 
j858 cocer e savecier: 629,548 || 1879..............- 2,741,853 || 1900................- 18, 789, 242 
LI MEM 760,560 || 1880................. 8,835, 191 || 1901................- 15, 878, 354 


AVERAGE YEARLY PRICES OF PIG IRON. 


The following table shows the average yearly prices of pig iron in 
the United States from 1842 to 1902, inclusive: 
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Year. 


IDEE... ccscescess | 


.o. rn... ......- 


.. o... ......». 


LIII 


.o.o......-- o... 


...o. nn... .... ooo 


.......o...-<-.. 


... o. .o.n.o.| 


.. o... no. ..o..-.s 


.........o..-...- 


No. 1 | 
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foun- lores | forge | Besse- 

dry pig PIS [mer pig 
pig |;i | iron, |; 

iron om at Take [izon at 
Phila- del ore, at burg. 

del- ^ Pitts 

phia. phia burg 

WG OD AAA IA aa oe 1873 
TE O AA LR | 1874 
NUR cesse A EIA | 1875 
11 Y ES eese aeta REEERE 
A ASA m 1877 
96. 80 A A e oer 1878 
YO GEES EA 1879 
Y E W VAENE SEA, SAR T | 1880 
OT OB ES A, EEP. | 1881 
a EATER EEFE Rene ae 1882 
bi. 14 1. A AA 1883 
Cm d SPORES Ea, DRUSI | 1884 
97.75 |........ (AAA, Er 1885 
do C Y E TA ES | 1886 
| MARTE epum I cases 1887 
2.2 ere KE Ere aki 1888 
23.88 |........ TERORY CEA | 1889 
22.75 |........ MORTE DENTA- 1890 
- TA WU ASADA 1891 
DEBA SS A IA 1892 
A AE AA d 1893 
Y AA AA lasagna 1894 
A Y PEDO, [2 PESA 1895 
46: BBN A A PR 1896 
GET IE LEE dl E Ma es | 1897 
A EA PC | PETERS 1898 
8.69.1... cce ARAN PES 1899 
YA A ES 1900 
MA EEEE ERTS bora 1901 
NA PS RENS 1902 


Average yearly prices of pig iron in the United States, 1842-1902. 


No. 1 as. | GTAy 
f AT rad e | Besse- 
+ pig Ls mer pig 

Year. Po at iton at Taika iron at 

Phila- iila- | ore, at | Fitts- 

del- | del | pitts | burg. 

phia. phia. | burg. | 
AI Wo APA E 9 eR 
Ca APRIRE Ml A das 
AI A AI 
AAA 22.95 |........ 21,94 | caseo oss 
Uo HER Pl. 18.88 |........| 20.60 |........ 
Lopate E Mba SEU avs 
Boe he 21.80 |........| 22.15 | ........ 
RRA 2A D Nl aassssal dU Urra 
aee Basten 2 0x 25.12 |........ TRUE dcir 
ET EE 25.75 | $22.60 23. 84 |... cence 
boss A 22.38: | 19,88.) 19,04 |........ 
Fe RBS dei 19.88 | 3757711 34:12 iii 
dial a cid 18. 00 15, 58 IDF cis 
RU ee 18.71 | 16.40 | 16.58 $18. 96 
EAS 20.92 | 17.79 | 19.02 | 21.97 
nn 18, 88 16.21 | 15.99 17.38 
A eps 17.75 | 15.48 | 15.37 18. 00 
A A E 18. 40 15. 82 15. 78 18, 85 
ve pae EZtdes 17.52 14. 52 14. 06 15. 95 
AE Sas es 15. 75 13. 54 12. 81 14. 37 
A 14. 52 12. 73 11.77 12. 87 
Tr TT er Te 12. 66 10. 73 9. 75 11.38 
dre ML LAT PE 13.10 | 11.49 10. 94 12. 72 
HE TI E 12. 95 11. 09 10, 39 12. 14 
i kas chases 12.10 | 10.48 | 9. 03 10. 13 
GAS 11. 66 10. 23 9.18 10. 33 
APTO re 19. 36 16.60 | 16,72 19. 03 
cr cam 19, 98 16. 49 16. 90 19. 49 
A it Ss 15. 87 14. 08 14. 20 15. 93 
ARAGON | 92.19 | 19.20 | 19.49 20. 67 


PRODUCTION OF BESSEMER STEEL. 


The following table gives the production of Bessemer steel in the 
United States, in long tons, from 1867 to 1901, inclusive: 


Production of Bessemer steel in the United States, 1867—1901. 


Year. 


cena... n. non... .o nn. 


c.o.n..n. ...no..n.e ccoo 


... 


Quantity. | 


Quantity Year. | Year. Quantity. 

Long tons Long tons Long tons 
2,679 || AAA 829,439 || 1891................. 8, 247, 417 
7,589 |! 1880... i iussi seins 1,074,262 || 1892................. 4, 168, 435 
10,714 || 1881................. 1,874,247 || 18983................. 3, 215, 686 
37,500 || 1882................. 1,514,687 | 1894................. 3, 571, 313 
40,179 | 1883................. 1,477,345 || 1895................. 4, 909, 128 
107,239 | 1884................. 1,875,581 || 1896................- 3, 919, 906 
152,368 || 1885................. 1,519,430 || 1897................- 5, 475, 315 
171,869 || 1886................. 2, 269,190 || 1898................. ' 6, 609, 017 
335, 283 || 1887................. 2, 936,033 || 1899................. 7, 686, 354 
469, 639 |, 1888................. 2,511,161 || 1900................. 6, 684, 770 
500,524 || 1889................. 2,930,204 || 1901......... Raise 8, 713, 302 

653,778 || 1890................. 3, 688, 871 
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PRODUCTION OF OPEN-HEARTH STEEL. 


The following table gives the production of open-hearth steel in the 
United States, in long tons, from 1869 to 1901, inclusive: 


Production of open-hearth steel in the United States, 1869-1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 
. Long tons. Long tons. Long tons. 
1859-1222. ue cee. 893 || 1880, roce ege 100,851 || 1891................. 579, 753 
1810 Ac Ee 1,939 ||- 1881... 52222239 e$ £ 181,202 || 1802... essere oes 669, 889 
jp RPM NN E 1,785 || 1882 eo sse ee ps 143,341 || 1893................. 737, 890 
IST? ewe oe seis ses 2,679 || TABS AAA 119, 356 || 1894................. 784, 936 
VETE MT E 3,125 || 188M. eiie 117,515. || 1895... eee err 1, 137, 182 
IRI 4 osse ése vat reve 6,250 || 1885... sse rere 138,376 || 1896................. 1, 298, 700 
iy) PR TCU 8,080 || 1886................. 218,973 || 1897................. 1,608, 671 
IN 19,187 || SRT is 322,069 || 1898................. 2, 230, 292 
INI rens A ue 22,349 || 1888................. 314,318 || 1899................. 2, 947,316 
IBB oc dic RELe ELTE 32,255 | 1888... oco hri 874,643 || 1900................. 8, 398, 135 
1819 c e nt Needed 50,259 || 1890. .... 0...000000000 513, 232 || 1901................. 4, 656, 309 


TOTAL STEEL PRODUCTION. 


The production of steel in the United States in the census year 1810 
is returned at 917 long tons. We have no further steel statistics until 
the census year 1860, when 11,838 long tons are reported to have been 
made. No additional statistics are of record until 1863, when the 
production fell to 8,075 tons. From 1867 until 1901 the production 
of all kinds of crude steel, including steel castings, is shown in the 
following table: 


Total steel production in the United. States, 1867—1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 

Long tona. Long tons. Long tona. 
¡Mtra ep ER 19,643 || 1879................. 935, 273 | 1891................. 8, 904, 240 
ISOS. Le novi pesa Mes 26,786 || 1880,..... eerie 1, 247, 335 | 1892 E ee es 4, 927, 581 
|t cT 31,250 ji 1881........... Ll. 1, 588, 314 | 1893 bg bod bina acess 4,019, 995 
1870 AAA es 68,750 || 1882... eee 1, 736, 692 || 1894................. 4, 412, 032 
y Ec cL 79,214 || 1889... oer Rc 1,673,535 || 1895................. 6, 114, 834 
A 142, 904 || 1894................. 1,550,879 || 1896................. 5, 281, 689 
1873: ore ianuae 198, 796 || 1885................. 1,711,920 || 1897................. 7,156, 957 
e eC 215, 727 || 1886................. 2, 562, 503 || 1898................. 8, 932, 857 
e A | 889,799 || 1887............. 3,339,071 || 1899................. 10, 639, 857 
Io a sirios 533,191 || 1888................. 2,899,440 || 1900................. 10, 188, 329 
jr IMMER EN | 569, 618 || 1889................. 8.385, 722 || 1901.......-......... 13, 473, 595 


I8I8. oix ebkEKE EE | 731,977 || .1890.:.5. oot tu es 4,277,071 
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PRODUCTION AND PRICES OF BESSEMER STEEL RAILS. 


The following table gives the annual production in long tons of Bes- 
semer steel rails in the United States from 1869 to 1901, together with 
their average annual price at works in Pennsylvania and the rates of 
duty imposed on foreign steel rails. The prices given are all in 
currency. The premium on gold is not considered. 


Production and prices of Bessemer steel rails in the United States, 1869-1901. 


Year. | Quantity. | Price. Duty. 
Long tona 
wm UT o ss | 106,75 | 5 per cent ad valorem to Jan. 1, 1871. 
ÓN 34,152 | 102. 50 
In A II A A 83,991 | 112.00 
o A QR A A 115, 192 | 120. 50 
INTR o xv RUE A Ku S OARS 129, 414 94. 25 
[yj M rH 259,699 | 68.75 ¡[$28 per ton from Jan. 1, 1871, to Aug. 1, 
VA s VR ees EE Rd seek Rew SES 968, 269 59. 25 1872; $25.20 from Aug. 1, 1872, to Mar. 3, 
VETE ee ee ee ee PER 385,865 | 45.50 f 1875; $28 from Mar. 8, 1875, to July 1, 
TBS ii sieves a tr Senseo eee Keke ER ET Da 491,427 | 42.25 1883. 
1870: ecilWrecesacaesuves a s rs 610, 682 48. 25 
VRBO co ous bue a e a ERE WES N VEN eee 852, 196 67. 50 
1881:::... 1 bbs ON 1,187,770 61.13 
18825 ove etaed e eis ose qa ee aa ere cas 1, 284, 067 48. 50 
A kh terUrewrdenE alee ees 1, 148, 709 87.75 
TBR litere x Pet ue aV VE VSUEEAOEEIMARE 996,983 | 30.75 
IRRD ox aes eiue resa pA TED M E ea e ee 959, 471 28. 50 
jS. RT EN | 1,574,703 | 84.50 |}$17 per ton from July 1, 1883, to Oct. 6, 1890. 
TNNT A wex REIS SM AME 2, 101, 904 37.08 
LOSS O ERR ERR 1, 386, 277 29. 83 
18890... 212. :5 2 aaesc e Sew oC Be es pud 1,510, 057 29. 25 
1890500 Seco AN 1,867,837 | 31.75 
IBUL ria iua ovEEMPSRWEE HER REA due 1,293,053 | 29.92 |[813.44 per ton from Oct. 6, 1890, to Aug. 
A ERES 1,537,588 | 30.00 || 28, 1894. 
i Mec Ed CE 1,129,400 | 28.12 
180445... a ea eee es betes se 1, 016, 013 24.00 
INUDLA Ce VLL Rd aoe Sere eC Sa QC a oe wed 1, 299, 628 24.33 
1800.2. ceri EI er XE. adi ee Wd ous 1, 116, 958 28.00 
IN e ner ff Smet ton fom Aug. 28, 180. 
IB00...- v. eva oie Benes wae: 2, 270, 585 28.12 
1900... 1 ere obi nei odes ER 2, 383, 654 32. 29 
TOO bay itd edie A 2, 870, 816 27.33 
GREAT BRITAIN. 


PRODUCTION OF PIG IRON. 


The following table gives the official Government statistics of the 
production of pig iron in the United Kingdom from 1740to1901. As 
there has been no iron industry in Ireland since about 1740 the figures 
given relate solely to the production of pig iron by England, Scotland, 
and Wales: 
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Production of pig iron in Great Britain, 1740-1901. 


Year. Quantity. 
Long tons 
A ee. 17, 350 
n. REPRE ROS 65, 300 
A 125, 079 ' 
1906 ia 243, 851 
AAA 825, 000 
1830. a Se 400, 000 
1800. oae ecu cert rans 455, 166 
A edot iau 581, 367 
1 ued COR RESTER 690, 000 
jp. RE 708, 184 
Ls A NEN. 677,417 | 
A EEE 700, 000 | 
boo ictus canes 1, 000, 000 
A 1, 248, 781 
1810... 2 eoe ee ERN 1, 396, 400 
1812.5 Lone recat 1, 099, 138 
JR. re ra pla 1, 215, 350 
WAG e da 1, 999, 608 
aE NR SURE 1,512,500 
IEE AREE R 1, 999, 508 
a 2, 701,000 
E CREDIS 3, 069, 838 
a o ARE pes cedex 3, 218, 154 


Year. 


ee» cocreconsrsna 
e. c...ooc. nn... . anos 


co .cacro non ss... .o.os 


“.o oo n.o..oon aso 


"oc "0 cn coc. .o na 


| Quantity. | 


Long tona. 


8, 586, 377 
3, 659, 447 
3, 456, 064 
3, 712, 904 
8, 826, 752 
8, 712, 390 
3,943, 469 
4, 510, 040 
4,767, 951 
4,825, 254 
4, 523, 897 
4, 761, 023 
4, 970, 206 
6, 445, 757 


5, 963, 515 | 


6, 627, 179 
6, 741, 929 


6,566, 451 | 


5, 991, 408 
6, 365, 462 
6, 555, 997 
6, 608, 664 
6, 381, 051 


Year. Quantity. 

Long tons 

A 5, 996, 337 

a ios 7, 749, 233 

Es EMEN 8, 144, 449 

Midas 8, 586, 680 
A 8, 529, 300 

de 7,811,727 

C NONE 7, 415, 469 

D LaL C 7,009, 764 

E NRI RR 7, 659, 518 

LS EMEN RN 7, 998, 969 

C AEN ' 8,322,824 

1890.. ees i 7,904,214 

1991 A 7, 406, 064 

E ore cd esreaeues 6, 709, 255 

1893. RN 6, 976, 990 

T MADRE PE 7,427,342 

1805.5 ouis rie ciao 7,703, 459 

cado dio 8, 659, 681 

1807 ees cabo: 8, 796, 465 

OI ENTER tvs neu | 8, 609, 719 
DAR ET ' 9,421,435 
IO vivo ctus d as eus 8, 959, 691 
| 1901: ioc eee cn e vena 7, 928, 647 


Great Britain's maximum production of pig iron was reached in 1899. 


PRODUCTION OF COAL. 


Great Britain has not been dependent upon any other country for 
any part of her supply of mineral fuel; she is, indeed, an exporter 


of coal in large quantities. 


The following table, compiled from the 


reports of His Majesty's inspectors of mines, gives the official statistics 
of the production of coal in Great Britain from 1854 to 1901: 
Production of coal in Great Britain, 1854-1901. 


Year. Quantity. 

Long tona. 
o AAA 64, 661, 401 
LO d xeedser te 64, 453, 070 
1856... ie see ye 66, 645, 450 
IBO ossia iud 65, 394, 707 
1808. os doo vut etulos 65, 008, 649 
Ee bc aded vas 71,979, 765 
1850: AAA 80, 042, 698 
jj.) En ME 83, 635, 214 
Ica 81, 638, 338 
TSG. cue wwesetsatees 86, 292, 215 
1801.16 eek owes 92, 787, 573 
1860. 2406 sees ejes 98, 150, 587 
1866 oe ie caw iawn 101, 630, 541 
lf. re. 104, 500, 480 
PU. c. PIRE 103, 141, 157 
¿AA 107, 427,557 


Year. 


*""-0occe(-2e 


*""--c»2222 


Quantity. 


Long tona. 

110, 431, 192 
117, 352, 028 
123, 497, 316 
128, 680, 131 
126, 590, 108 
133, 306, 485 
134, 125, 166 
134, 179, 968 
132, 612, 063 
133, 720, 393 
146, 969, 109 
154, 184, 300 
156, 499, 977 
163, 737, 327 
160, 757, 779 
159, 351, 418 


Year. Quantity. 

Long tons. 
IO ra 157, 518, 482 
1 | ee 162, 119, 812 
ILL MM 169, 935, 219 
P, S): AA 176, 916, 724 
is —— 181, 614, 288 
IL E 185, 479, 126 
IL rl 181,786, 871 
1893... E 164, 325, 795 
IBM. AS 188, 277, 525 
o A 189, 661, 362 
prs € 195, 361, 260 
IBOT. 2c 4 x eR as 202, 129, 931 
SOS E 202, 054, 516 
1899.5 icr e a t 220, 094, 781 
IO incida 225, 181, 300 
100K ce set ENE 219, 046, 945 
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The maximum production of coal in Great Britain was reached 
in 1900. 

PRODUCTION OF IRON ORE. 

The following table of the production of iron ore in the United 
Kingdom from 1855 to 1901 has been compiled from Mr. Richard 
Meade's Coal and Iron Industries of the United Kingdon (London, 
1882) and from the Mineral Statistics of His Majesty's inspectors of 


mines: 
Production of iron ore in Great Britain, 1855-1901. 


Yenr. Quantity. Year. Quantity. Year. Quantity. 
Long tons. Long tons. Long tona. 
1805... lerne 9,553,741 | ARTI Le ere 16, 334, 888 || 1887................. 13, 098, 041 
|a c — 10,483,309 | 1872................. 15,584,357 || 1888................. 14, 590, 713 
jorge d 9,573,281 MD A 15,577,499 || 1889, 1. co ee eu 14, 546, 105 
pF. A 8, 040, 959 || 1874................. 14, 844, 936 || 1890................. 13, 780, 767 
a KoT sa eee See 7,880,316 || 1875.........oo...... 15, 821,060 ¡| 1891................. 12, 777, 689 
NEGO ir 8,024,205 || 1876................. 16,841,584 | 1892................. 11, 312, 675 
o ooh 7,215,518 || AS ase sux ItA 16, 692, 802 (| 18983................. 11, 203, 476 
Ol s pa 7,562,240 || 1878 00 ec 15, 726,370 || 1894................. 12, 367, 308 
Ea A das ena okies 9,083, 960 || 1879................. 14, 379, 735 | 1895................. 12,615, 414 
e ere Ge tines 10, 064, 890 || 1880................. 18,026,050 || 1896................. 13, 700, 764 
A enata d. 9,910,045 || 1881................. 17, 446, 065 || 1897................. 13, 787, 878 
IBOD cere ke tease 9, 965,012 || 1882................. 18,031,957 | 1898................. 14,176, 938 
BBG? cot yen aed n OR 10,021,058 || 1883................. 17,383,046 || 1899................. 14, 461, 330 
1868 NE DR REY 10,169,231 || 1884. ................ 16, 137,887 || 1900................. 14, 028, 208 
sls EN 11,508,525 || IR sso zer RE 15,417,982 || VOL a 12, 275, 198 
prp AAA 14, 370, 655 || 1886................. 14, 110, 013 


The maximum production of iron ore in Great Britain was reached 
in 1882. Great Britain is a large importer of iron ore, chiefly from 
Spain. 

PRODUCTION OF BESSEMER STEEL INGOTS. 

The statistics of the production of Bessemer and open-hearth steel 
ingots in Great Britain have been collected by Mr. J. S. Jeans, secre- 
tary of the British Iron Trade Association. The production of Besse- 
mer steel ingots from 1868 to 1901 has been as follows, in long tons. 
There are no trustworthy statistics for earlier years. 


Production of Bessemer steel ingots in Great Britain, 1868-1901. 
Year. Quantity. Year. Quantity. Year, Quantity. 


Long tons. Long tons. Long tons. 


Ju ee de ttal 110,000 | 1880.............ss- 1,044,382 | 1892.............-..- 1,500, 810 
18692 foo beaesescicee 160,000 || 1881.............-.-- 1, 441, 719 |! 1893................- 1, 493, 454 
IT TETTE 215,000 | 1882........... sss. 1, 673, 649 || 1894..............-.- 1, 535, 384 
rr) OA 329, 000 | o A AAN 1,553,380 | 18%.....oooomm...... 1, 535, 225 
A A 410,000 | 1884..............--. 1,299,076 |, 1896............. ss. 1, 815, 842 
Er core e Los 496,000 || 1886..............--. 1,304,127 | 1897...............-. 1, 884,155 
1874. betaine venus 540,000 || 1886................. 1,570,520 || 1898................. 1, 759, 386 
estos 620,000 || 1887.........- sees 2,089, 403 || 1899..........-se sese 1, 825, 074 
Wei Coss teenies 700, 000 | 1888................- 2, 032, 794 || 1900...........20000- 1, 745, 004 
TBP season teehee 750,000 | 1889.............-- 2,140,791 || 1901................. | 1,606,253 
a RR ERO 807, 527 |, 1800..........22022-- 2,014, 843 | 

a A oe 834,511 || 1891.......... esses 1, 642, 005 
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PRODUCTION OF OPEN-HEARTH STEEL INGOTS. 


The production of open-hearth steel ingots in Great Britain from 
1873 to 1901 has been as follows. Authentic statistics for earlier 
years are wanting. In 1894 the production of open-hearth steel first 
exceeded that of Bessemer steel: 


Production of open-hearth steel ingots in Great Britain, 1878-1901. 


Quantity. | Year. | Quantity. |; Year. Quantity. 

Long tons. |; Long tona. Long tons. 
77,500 || 1883...............-- 455,500 | 1898................. 1, 456, 309 
90,500 || 188... c cene 475,250 || 1894................ 1,575,318 
88,000 || 1885.........o.ooo---: 583, 918 |, 1895................. 1,754,737 
128,000 || 1886....ooooooooo=o- 694,150 || 1896................. 2, 317, 555 
187,000 !| 1887......... sees 981, 104 | Odd 2, 6U1, 806 
175,500 | BBB coccion 1,292,742 |! 188B................. 2, 806, 600 
175,000 | 18D .oocoocooccoooo. 1,429,169 || 189. ....ooocoocoooo. | 3,030,251 
251,000 | 1890............ ssl 1,564,200 111900... Leseuesess 3, 156, 050 
338,000  1891..........sesesse 1,514,538 || 1901....... sees ^ $297,791 
436,000 |' 1892....... LL. Less. 1, 418, 830 | 


TOTAL PRODUCTION OF STEEL. 


The following table, compiled from statistics published bv the British 
Iron Trade Association, gives the production of all kinds of crude steel 
in Great Britain from 1873 to 1901. Wehave added tothe production 
of Bessemer and open-hearth ingots an estimated production of crucible 
ingots and other steel. Steel castings are not included. 


Total production of steel in Great Britain, 1873-1901. 


— 


Year. Quantity. Year. | Quantity. | Year. Quantity. 
Long tona. | Long tone. Long tons. 
Tre A: 653,500 || 1883....... lesse 2, 088,880 | 1893......... esses 3, 049, 763 
C; MP NE URN '— 710,500 || 1884... eee 1,854,926 | 1894..... sese 3, 210, 702 
a E 788,000 © 1885...... 00.00.0008. 1,968,045 | 1895.......... sess 3, 389, 962 
1820 An | 908,000 || 1886.......ooomo...o. 2,344,670 | 1896..............08. 4, 233, 397 
E A rae: 967,000 | E A 3,150,507 | 1897... LL. esses. 4,585, 961 
ju e eee ! 1,063,027 | 1888...... s seeeesese 3,405,536 | 1898...... cec 4, 665, 986 
ii A Ced | 1,089,511. lug e Loc ls 8,669,960 | 1899........... Lese. 4, 955, 325 
TSO ee aoaaa | 1,876,882 | 1890......... sss sss 8,679,043 | 1900.........Lsesees- 5, 001, 054 
I NERONI NE 72,859, 719 codi 8,256,543 | 1901....... esses 5, 000, 000 
1 eene "9 189,649 | 1802 cc 1 ce teeeos 8, 019, 640 


Great Britain's maximum production of all kinds of steel was attained 
in 1900. 
GERMANY. 


PRODUCTION OF IRON ORE. 


In his admirable and unequaled volume on coal and iron in all coun- 
tries, prepared for the Paris Universal Exposition of 1878, Johann 
Pechar gives the production of iron ore in Germany and the Grand 

M R 1902——8 
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Duchy of Luxemburg at various periods prior to 1869 as follows: 
1848, 693,725 metric tons; 1853, 903,236 tons; 1857, 1,902,054 tons; 
1862, 2,216,023 tons; 1866, 2,996,148 tons; 1867, 3,264,464 tons; 1868, 
3,634,302 tons. The production of iron ore in Germany and Luxem- 
burg from 1869 to 1901 is given by Dr. H. Rentzsch as follows, in 
metric tons. Germany imports iron ore from neighboring countries. 


Production of iron ore in Germany and Luxemburg, 1869-1901. 


Year. Quantity. Year. | Quantity. Year. Quantity. 

Metric tons. Metric tona. Metric tona. 

idas 4,083,807 || 1880......ocooooo.oo. 7,238,640 || 1891.............206- 10,657, 521 
rd 3,839, 222 || 1881...............-. 7,573,772 | 1892...........-. ss. 11,539, 133 
Ly) NEP MED. 4,368,025 || 1882................- ' 8,263,254 © 1893................ 11,457,533 
1809 iris PEE 5,895,674 || 1883................. 8,756,617 | 1894.........LLssuuu. 12, 392, 065 
1 AAA 6,177,576 || 184................. | 9,005,796 || 1895....oocooooconoo: 12, 349, 600 
jy PCS 5,137,468 || 1885.............es-- 9,157,869 || 1896....... cssc 14, 162, 335 
1822.25 ceo ios 4,730,352 || 1886................. 8,485,758 | 1897......... Ls... 16, 465, 979 
1870.9: 25 05e Use dust 4,711,982 || 1887................. 9,351,106 | 1898........oooooooo. 15, 901, 268 
y RR PR 4,980,048 || 1888.......ooocooooo 10,664,307 || 18D. ......oooooo.... 17, 989, 635 
1) | REOR ERE 5,462,055 || 1889.......... esee 11,002,187 || 1900................- 18, 964, 294 
E 2:2 5252072 vo£ 16, 570, 258 


jr e —— 5, 859, 439 || 1890................. , 11, 406, 132 


The maximum production of iron ore in Germany and Luxemburg 
was reached in 1900. 


PRODUCTION OF PIG IRON. 


The production of pig iron in Germany and Luxemburg in 1844 is 
said by Dr. Wedding to have amounted to only 171,000 metric tons, 
and Herr Pechar says that in 1848 it amounted to 205,349 tons. It 
was not until 1866 that the production reached 1,000,000 tons, in 
which year it is said by Dr. Wedding to have amounted to 1,046,954 
tons. Since 1869 it has been as follows, in metric tons, according to 
Dr. Rentzsch, of Dresden-Blasewitz, the statistician of the Verein 
Deutscher Eisen und Stahl Industrieller, who has verified the figures 
in the table. 


Production of pig iron in Germany and Luxemburg, 1869-1901. 


E 


i 
l 


Year. Quantity. | Year. Quantity. Year. Quantity. 

ee He Odes on p | 
Metric tons. Metric tons. | Metric tona. 
TROD em 1, 409, 429 || 1880........... esee 2,729,038 || 1891.........L.ssses 4,641,217 
Lyn pe 1, 391, 124 || 1881................. 2,914,009 | 1892............ usus. 4, 937, 461 
A eds 1,563,682 || 1882................. 8, 350, 806 | I. MANN 4, 986, 003 
W872 dua y eon rus 1,988,395 || 1883................. 3, 469, 719 | 1894.......LLLiuuuu.. 5, 380, 039 
IST MEM 2,240,575 ^ 1R84...... nal 3,600,612 | 18. ..ooocooccccocos 5, 164, 501 
A A 1,906,263 || 1885................- 3,687,434 | 1896................. 6, 372,575 
E eee ee eee 2,029,389 || 1RB6................. 3, 528, 657 | as 6, 881, 466 
y MN 1, 846, 345 || 1887............. s... 4,023,953 | 1898......... Less 7,312, 766 
ler 1, 781,989 || 1888................. 4, 337, 121 | E a 8,143,132 
1878. oce o e nS 2,147,641 || 1889................. 4,524,558 | 1990... Lusuisssse 8,520,541 
1879.......... Muro 2,226,587 || 1890.....ooooomooo.o.. 4,658,450 | 1901................- | 7,860, 893 
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Germany’s maximum production of pig iron was reached in 1900. 

Adding the production of pig iron by Great Britain in 1901 to that 
of Germany and Luxemburg, and reducing metric tons in the above 
table to long tons, gives us a total production of pig iron by both 
countries in 1901 of 15,665,310 long tons, or 213,044 tons less than the 
production of 15,878,354 tons of pig iron by the United States in that 
year. 


PRODUCTION OF COAL AND LIGNITE. 


The following table, for the details of which we are indebted for the 
earlier years to Dr. Hermann Wedding and for later years to Dr. H. 
Rentzsch, gives the aggregate production of coal and lignite in Ger- 
many and Luxemburg from 1848 to 1901 in metric tons. About one- 
fourth of the annual production of coal in Germany and Luxemburg 
is brown coal, or lignite. 


Production of coal and lignite in Germany and Luxemburg, 1848-1901. 


t 


Year. Quantity. |, Year. Quantity. Year. Quantity. 

Metric tons Metric tons. Metric tons. 

E ee 5, 800, 985 || 1872................- 42, 324, 467 | 1887..............-.- 76, 232, 618 
iL RPM ER 10, 714,656 || 1873................. 46,145,194 || 1888................. 81, 960, 083 
RETI eh tone sepe res 14,867,121 || 1874................- 46,658, 145 || 1859.............L... 84, 973, 230 
E ccencedeie hi ses 16,730,492 | 1875............. LLL. 47,804,054 || 1890...........L..... 89, 290, 834 
Is wie tae 18,755,361 | 1876................. 49,550, 461 ¡| 1891................. 94, 252, 278 
A ai adea 20,660,677 |) 1877......... eL. ssu. 48, 229, 882 || 189 ......oooom.oo.m... 92, 544, 030 
o NER MS 22,366,203 | 1878................. 50,519, 899 || 1893..........LL..... 95, 426, 153 
Pilsen 25,612, 899 | 1879......... LL esse. 53, 470,716 || 1894..........LL..... 98, 805, 702 
1865 ch Ursi epu ` 28,552, 762 || 1880........oooooo... 59,118,035 || 1895..............es. 108, 957, 639 
1866.......... eese , 28,162,805 | 18Bl.....oooomooomoo. 61,540,485 || 1896...........LL.uu. 112, 471, 106 
e ores e seca: 30,802,889 | 1882................. 65,378,211 | 1897............. s. 120, 474, 485 
1 cia 32,879,123 || 188B.......oooooooo.. 70, 442, 648 || 1898B................. 127, 958, 550 
1969 NEUTER 34, 343, 913 | e Lco Loses ties 72,113,820 | 1899................. 135, 844, 419 
1870: oc edis dead ie 34,003,004 | 1885................. 73,675,515 || 1900................. 149, 788, 256 


skeri EN 87,856, 110 | IBS io I Ee ra E ues 73, 682, 584 || 1901................. 152, 628, 931 


Of the total production of coal and lignite in Germany and Luxem- 
burg in 1900 there were 40,498,019 tons of brown coal, or lignite, and 
of the total production in 1901 there were 44,211,902 tons of brown 
coal. The maximum production of coal and lignite in Germany and 
Luxemburg was reached in 1901. 


PRODUCTION OF FINISHED STEEL. 


The following table gives the production of all kinds of finished steel 
in Germany and Luxemburg from 1866 to 1901 in metric tons. We 
are indebted to Dr. Rentzsch for a verification of this table. Statistics 
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of Bessemer and open-hearth steel ingots for carly years are not avail- 
able. Steel castings are included in the table. 


Production of finished steel in Germany and Luxemburg, 1866-1901. 


- —————— — ma. — — 


Year. Quantity. | Year. 


Quantity. Year. Quantity. 

| - Eu (ee i ba, ye 2 

Metric tona. Metric tons. Metric tona. 

1866: 55 eR IDA RS 83,737 |! 1878................. 483,503 || 1890................. 1, 613, 783 
18067...5 eoe REL REG 88,589 || 1879................. 478,344 || 1891................. 1, 841, 063 
TB oed LE Vuses 92,696 || 1880................. 624,418 | 1892................. 1, 976, 735 
o oiioee rae hs 109, 753 | 1881................- 840,224 | 1893................. 2, 231, 878 
1810/25 sheet uiii 125,814 || 1882................. 1, 003, 406 || 1894................. 2, 608, 718 
i.v) A ER TEER 143, 305 |! 1883................. 859,814 |! 1895................. 2, 831, 318 
1872. Lue diac Res 285,582 | 1884..... Bons Shao aus 862, 529 | 1896... o: Alors 3, 462, 736 
INIS. cu eens er TRU 310, 425 | 1885.2..252 5:5 2224 893,742 | 1897................. 3, 863, 469 
icono cris 361,947 | 1886................. 954,586 © 1898................. 4, 352, 831 
pL. SPEC 847,337 | 1887 ERN E 1, 163, 884 | 1899... - 5. ess roe: 4, R20, 275 
1876-25 E ea ves 377,910 |! 1888................. 1,298, 574 ¡| 1900................. 4, 825,587 
» Py jene 402, 643 | 1889 A 1,425,199 | AA 4, 552, 952 

| 


Germany’s maximum production of all kinds of finished steel was 
attained in 1900. 

The production of Bessemer and open-hearth steel ingots and cast- 
ings in Germany and Luxemburg in 1901 was 6,394,222 metric tons. 
Assuming that the production of crucible steel in Great Britain in 1901 
amounted to 95,956 long tons, that country’s total production of crude 
steel in that year would be exactly 5,000,000 tons. Adding Great 
Britain’s production to that of Germany and Luxemburg gives us for 
both countries a total production in 1901 of 11,293,170 long tons, or 
2,180,425 tons less than the production of 13,473,595 tons by the United 
States in 1901. 


FRANCE. 
PRODUCTION OF IRON ORE. 


The statistical tables for this country which we shall present have 
been compiled in part from statistics furnished by M. Pinget, of Paris, 
secretary of the Comité des Forges de France, and in part from official 
Government statistics. The production of iron ore in France from 
1860 to 1901 (not including Algeria, which appears hereafter) has been 
as follows, in metric tons: 
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Production of iron ore in France, 1860-1901. 


Year, Quantity. 
Metric tons. 
ee 3, 604, 638 
JOB escas cu Reden t 3, 658, 464 
AN 3, 790, 168 
tn ee 3, 279, 396 
IN 3, 005, 094 
1869. RR 3, 461,672 | 
1870... ccce ee eee eene 2, 899, 593 ` 
y OE 2,099, 706 
Cr ON 3, 081, 026 
1873. AN 3,051,124 
7) cernes 2, 516, 548 
y ANN 2, 505, 870 
TA 2, 393, 340 | 


Quantity. 


Year. | 
| 
| Metric tons. 
BT E 2, 426, 278 
|n e — 2, 469, 953 
rM" 2, 271,173 
TORO cheeses cous 2, 874, 263 
11.) A E 3, 032, 070 
A 3, 467, 251 
o A 3, 297, 853 
JM Loo EPIS 2, 976, 948 
TRS c eda RR 2,318, 104 
I88O A Es 2, 285, 648 
VES) T — 2,579, 465 
bp. UE oes 2, 841, 757 
E. —— as 8, 070, 389 


Year. Quantity 

Metric tons. 
E A 3,471,718 
A A 3,579, 286 
O osos ode ee 8, 706, 748 
1503. esta Uu a Ns 8, 517, 438 
j| "—— 8, 772, 101 
TROD So use pev RE 8,679, 767 
o DOE MM 4, 062, 390 
das 4, 582, 236 
T8UN oe ce vvVE odes 4, 731, 394 
1890. vo eee ataa 4, 985, 702 
1900 oos oneris 5, 447, 694 
AAA 4,790, 732 


The maximum production of iron ore in France was reached in 1900. 


PRODUCTION OF FINISHED STEEL. 


M. Pinget states that complete statistics of the production of 
Bessemer, open-hearth, and other steel in the form of ingots are not 
of record for the early years of this table, and that only the statistics of 


finished steel, including castings, are obtainable for those years. 


The 


following table gives the production of all kinds of finished steel in 
France from 1860 to 1901, in metric tons, including direct steel castings: 


Production of finished steel in France, 1860-1901. 


Year. Quantity. Year. | Quantity. 

Metric tons Metric tons 

O dalla 29,848 || 1874....... es ssee- 208, 787 
E RIEN 32.777 TO cese eee cedi 256, 393 
1869 4 d a 47,096 || 1876........... Lese 241, 842 
ri idas 37,483 || 1877............. es 269, 181 
bas 41,559 || 1878................- 312, 921 
LT REPRE 40,574 || 1879...............-- 333, 265 
P MERE 37, 764 || 1880...............-- 388, 894 
A MM 46,477 || 1881...............-. 422, 416 
ID, ee ene eee 80,564 || 1882..............2.. 458, 238 
1860. cacaos 110,224 || 1883. ..............-- 521, 820 
1870 cost xa ded aot ies 94,387 || 1884............ eese 502, 908 
ju diii 86,126 |, 1885... ....... ees 563, 839 
E otc scant 141,705 || 1886................. 454, 000 
JUR A 150, 529 | 188 or iot iere 493, 294 


Year. Quantity 
| Metric tons 
SSS ined eee te ev een’ 517, 294 
o cs cave aia Euer 529, 302 
Mr T — M 681, 998 
o s ee e REX 638, 530 
TROD —o P 682,527 
||. Mop eR 664, 032 
jo —— 674,190 
iL. T 714, 523 
TO eoo Ere 916, 817 
EE a P 44. EE 994, 891 
IROB rr 1, 174, 075 
TB ET 1, 239, 660 
1900... is d Rer weed 1, 226, 537 
190] 0 eoo etes odes 1, 175, 404 


The maximum production of finished steel in France was reached in 


1899. 
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PRODUCTION OF BESSEMER AND OPEN-HEARTH STEEL INGOTS. 


The production of Bessemer and open-hearth steel ingots and cast- 
ings in France from 1888 to 1901 is given in the following table, in 
metric tons. This table has been revised by M. Pinget. About 
20,000 tons of steel castings are made annually. 


Production of Bessemer and open-hearth steel ingots in France, 1888-1901. 


Year. Quantity. Year. Quantity. | Year. Quantity. 
Metric tons. Metric tons. Metric tona. 
1BSS ——— 591,807 || 1893................. 789, 852 |, 1898................. 1, 433, 717 
s; RNC 626,232 || 1894..............-.- 818, 200 || 1899................. | 1, 499, 026 
1890 c os 683,858 || 1895................. 875,974 || 1900................. ], 565, 164 
jo rm 744,484 | 1896................. 1,180,743 | 1901................. 1, 425, 351 
1892000520 DIEN 825,486 | 1897................. 1, 325, 213 


PRODUCTION OF COAL AND LIGNITE. 


The production of coal and lignite in France from 1787 to 1901 has 
been as follows, in metric tons, about 1 ton in 50 being lignite. 
France is a large importer of coal from Great Britain and other coun- 
tries. It also imports coke. 


Production of coal and lignite in France, 1787-1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 

Metric tona. Metric tone. Metric tons. 
NIST roo eue EEE. 215, 000 || 1872................. 15,802,515 || 1887................- 21, 287, 589 
1800. e ced ek 844,180 | 1873................. 17,479,341 || 1888................. 22, 602, 894 
Ms 835,523 || 1874............. e. 16,907, 913 || 1889................. 24, 303, 509 
E ORE 1,093,658 || 1875................- 16, 956, 840 || 1890...............-. 26, 083, 118 
1830.50 5:902:0:51 0:2 1,862,665 || 1876................. 17,101, 448 || 1891................. 26, 024, 893 
WSO NIU RUN 8,003,382 || 1877. .........-. ess. 16, 804, 529 || 1892...............-- 26, 178, 701 
1800 PTT 4,433,567 || 1878............. sse. 16, 960,916 || 1893................. 25, 650, 981 
1860............ eese. 8,303,682 || 1879................. 17,110,979 || 1894................. | 27,416,905 
Iciar 11,600, 404 || 1880................. 19, 361, 664 || 1895................. . 28,019, 893 
18005. edhe ooece che 12, 260,085 || 1881................. 19, 765, 983 || 1896.........oo.ooo.. | 29,189,900 
tras 12,738, 686 || 1882................. 20, 603, 704 || 1897....... TOTEM 30, 797, 629 
E 5 5c eozh 13, 253, 876 | q S Condor deuda 21,333, 884 || 1898................. 32, 356, 104 
e 13, 464,205 || 1894.......ooomoooo.. 20,023,514 || 1899................. 32, 862, 712 
Os. 13,330,308 | 1885................. 19,510,530 || 1900................. 33, 404, 298 
Iro REND asses. 13,258,921 | 1886................. 19, 909, 894 || 1901...............-. 32, 325, 302 


| 


The maximum production of coal and lignite in France was reached 
in 1900. 


IRON AND STEEL, IRON ORE, AND COAL, TO 1901. 


PRODUCTION OF PIG IRON IN FRANCE. 
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The production of pig iron in France from 1819 to 1901 has been as 


follows, in metric tons: 


Production of pig iron in France, 1819-1901. 


Year. Quantity Year. Quantity. Year. Quantity 

Metric tons. «Metric tons. Metric tons. 
1819: sve tr ERR ce 2k 112,500 || 1870................. 1,178,114 || 1886................. 1, 616, 574 
IS MAA 266,361 || 1871................. 859,641 | 1887................. 1, 567,622 
A 847,774 || 1872................. 1,217,838 || 1888................. 1, 683, 349 
jio DE 406, 653 || 1873................. 1,381,626 || 1889................. 1, 733, 964 
^. A EE EE. 849,296 || 1874................. 1, 415,897 || 1890................. 1, 962, 196 
Ea APEE OES 864, 399 || 1876................- 1,448,272 | 1891................- 1, 897, 387 
jj. — — 896,353 |, 1876................. 1, 435,212 || 1892......... ss 2, 057, 258 
E A A 966,895 || 1877................. 1, 506, 827 || 1893................. 2, 008, 096 
I1BD2.. ril pepe 1,090,838 | 1878................. 1,521,274 || 1894................. 2, 069, 714 
UGS octet tetas vs 1, 156, 875 |, 1879................. 1, 400,286 '| 1895................. 2, 003, 868 
e 5:2 oae og ws 1,212,761 || 1880................. 1,725,298 || 1896................. 2, 339, 587 
j|. S MOS RUNS 1,208,711 |; 1881................. 1, 886, 350 || 1897................. 2, 484, 191 
jn. D 1, 260, 348 || 1882................ 2,089,067 || 1898................. 2, 525, 075 
TOOL voice a ace Cw ees 1, 229, 044 || 1883................. 2, 069, 430 || 1899................. 2, 578, 401 
I. REM EMI 1, 235, 308 || 18894................. 1, 871, 587 || 1900................- 2,714, 298 
E. AA 1,380, 965 || 1885................. 1,630,648 || 1901................. 2, 388, 823 


PRODUCTION OF IRON ORE IN ALGERIA. 


The production of iron ore in Algeria, which is now regarded as a 


part of the French Republic, was as follows from 1873 to 1901, in 
metric tons. All the iron ore mined in Algeria is exported. The fig- 
ures given below are not included in the production of iron ore in 
France, already given: 


Production of tron ore in Algeria, 1878-1901. 


Year. Quantity. Year. Quantity Year. Quantity 

Metric tons Metric tons Metric tons. 
o Sure 444,718 || 1883................. 566, 980 || 1893................. 398, 921 
o PERDRE 534,524 || 1884................. 492,936 || 1894................. 343, 830 
¡LA 567,285 | 1885................. 419, 174 || 1896................. 318, 416 
1816... 511,569 || 1886................. 432,761 | 1896................. 374,476 
e A 454, 236 || 1887................. 437,643 || 1897................. 441, 467 
ISB ENDE 375,838 || 1888................. 883, 968 || 1898................. 473, 569 
1879... inns o rr 417,853 || 1889................. 851,800 || 1899................. 550, 941 
E PARA 614,146 || 1890................. 474,632 || 1900................. 601, 788 
TBS EA 656, 646 || 1891................. 404, 964 || 1901................. 514, 473 
e AA 567,119 || 1892................. 452, 603 
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BELGIUM. 
PRODUCTION OF IRON ORE. 


The statistics of the mining and metallurgical industries of Belgium 
which we shall present are official Government statistics. This coun- 
try is a large importer of iron ore, but it is a large producer and 
exporter of coal. The imports of iron ore into Belgium in recent 
years have amounted annually to about 2,500,000 tons. Its exports of 
coal and coke aggregate about 6,000,000 tons annually. The produc- 
tion of iron ore from 1840 to 1901 has been as follows, in metric tons: 


Production of iron ore in Belgium, 1840-1901. 


Year. Quantity. | Year. Quantity. Year. Quantity. 

Metric tons. Metric tons. Metric tons. 
2 RE RT PROS UN arica rra 027: 000 j| 330 riada o 185, 542 
SRA anes 394, 544 AS a ATA AE 365, 044 An AAA 181,526 
RAN 299,272 || 1876. .............-.. 269, 206 || 1890...............-. 172, 291 
MID césar 477 6 852, 134 rr AOS E A 234, 127 E. I ESETERE es 202, 204 
2 CEREALES T A uoo eee 20] 182.1 PARA 209, 943 
IBN rossa e ep ane 1, 018, 231 or PPP SEES FERT TET 195, 212 t aricacóccinasaión 238, 783 
E ge doux uU duvets 886, 641 AS e dodauzes sni d Pux 253, 499 IBGE ORC os 311, 222 
de e PEA 8 MU o RR ITE T OP Ri) aS 312, 637 
CSA Y ee Bh) Sa ae 20 OOF l Oibre iussi troh 307, 031 
E SNR S | 628,046 || 1883................. ME E GRP oe ooo. 240, 774 
| AAA oe OA reas caca 12-000 lA e ERR aa 217,370 
or PESE YT TT TD 697, 272 ll EEPEETTREPCEE spend 187,118 F, Ee Ce tee 201, 445 
re AAA 749, 781 | WOOO. oe beaten A ra DUG ML 340, caia PVC) nix S 247, 890 


Me sos» a ape quA 503, 565 | E ironia 112,086 || 1901... oos 218, 780 


The maximum production of iron ore in Belgium was reached in 


1865. : 
PRODUCTION OF PIG IRON. 


The production of pig iron in Belgium from 1845 to 1901 has been 
as follows, in metric tons: 


Production of pig iron in Belgium, 1845—1901. 


Year. Quantity. Year. Quantity. Year. Quantity. 

Metric tona. Metric tons. Metric tons. 

1646 ARDEN 134,663 || 1872................. 655,565 || 1887.........-...---- 755,781 
todos 144,462 || 1873................- 607,378 || 1888................. 826, 850 
A 294, 270 || 1874................. 532,790 || 1889................. 832, 226 
E ee 319,943 || 1875................. 541,806 || 1890................- ^ 787,836 
A E Re ne $11,858 || 1876. ................ 490, 508 || 1891................- 684, 126 
(7) ee Ee 356,550 || 1877................. 470,488 || 1892................. — 753,268 
jT A TE 392,078 || 1878................. 518,646 || 1893................- | 545,964 
1864: 2.5.5.2 0004 449,875 || 1879................. 889,830 || 1894................- | 818,597 
TAG ccc lund ebria esu 470,767 || 1880................. 608, 084 || 1895................. | 829, 234 
E OR NODE 482, 404 || 1881................- 624,736 || 1896................. | 948, 023 
TAPER RE 423,069 || 1882................. 726,946 || 1897................. ` 1,035,037 
A 435,754 || 1883................. 783, 433 || 1898................. | — 979,755 
1869..........- eese 534,319 || 1884................. 750,812 || 1899................. | 1,024,576 
1610 eese dodo 563, 468 || 1885................. 712,876 || 1900................. 1,018, 561 
A 609, 230 || 1886................. 701,677 || 1901................- 764, 180 
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The production of steel ingots in Belgium from 1865 to 1901 has 
been as follows, in metric tons: 


Year. 


Quantity. 


PRODUCTION 


Year. 


ecc» 9270290c2222 
**ec2. "272^ 
eo... e. 2a222229 
rn r oros» 
aunar onaarn..n. 
ceo .nen.nnoo..n.o.e.n.» 
Loser rcarsonnno. 


Connor. 6.5.0... . ooo 


e. ..n..0b.... 1050. .<0 uu... 


OF 


Quantity. 


Production of steel ingots in Belgium, 1865-1901. 


Year. 


9000000000000 oe... 
ee ee ee ren. econ... 
-be...n. ne. .n.no.no...no... 
Conor... ..n..o ne. o. o 
s.socssnonon. en... ooo 
can. ...n. noo ne... aoe 


e. n.on.... o. cono .n.o 


FINISHED STEEL. 


Quantity. 


731, 249 
655, 199 
515, 780 


The following table gives the production of finished steel in Belgium, 
including steel rails, in metric tons: 


Production of finished steel in Belgium, 1865-1901. 


eo... ..no..o.coceco. 


rosa on... ne. ..o. o ne.o.. 


e^» eos. cars... 


e... nr... .... e. .oos 


e... ....o. e... oeonos 


137,771 
191, 445 
185, 417 
214, 561 
201, 817 


aro... . o... e..eo.co.e.os 


earn. .n.n.no. no. ne e. eo nana 


cronos narcos» 


ce. "202227922979 


ea. oc. rn... eo na... o. 


341, 318 
867, 947 
519, 811 
527,617 
567,728 
633, 950 
568, 539 
489, 640 
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PRODUCTION OF COAL. 


The following table gives the production of coal in Belgium from 
1830 to 1901, in metric tons. The production of lignite is not included: 


Production of coal in Belgium, 1830-1901. 


Year. Quantity. 

Metric tona. 

TSO A 2, 568, 064 
puo 2, 638, 731 
1510. A ON 3, 929, 962 
1845, tarse 4, 919, 156 
1850 A iuh Se 5, 820, 588 
q oos EINE O PP He 8, 409, 330 
e AA 9, 610, 895 
9.2 anita 11, 840, 703 
AAA 12, 774, 662 
e AA 12, 755, 822 
TROS A eeec es 12, 298, 589 
E A 12, 943, 994 
1870: rr 18, 697, 118 
IST Er E 13, 733, 176 
y yp NOT HN MES 15, 658, 948 


Year. | Quantity. 

' Metric tons. 

e Cee 15, 778, 401 
Eye eire: 14, 669, 029 
1875. ...ccecesesccece ` 15,011, 331 
1876 AAEE | 14, 329, 578 
rrr NR NR 13, 669, 077 
1878. 1.000 v remus 14, 899, 175 
1879... ee 15, 447, 292 
1880...........- ....., 16, 886, 698 
T.) ERNST 16, 873,951 
T AI | 37, 590, 989 
ce See ee 18, 177, 754 
IN 18, 051, 499 
TN | 17,437, 603 
7 A 17, 285, 543 
E | 18,378, 624 


Year. 


Quantity. 


Metric tona. 
19, 218, 481 
19, 869, 980 
20, 365, 960 
19, 675, 644 
19, 583, 173 
19, 410, 519 
20, 534, 501 
20, 450, 604 
21, 252, 370 
21, 492, 446 
22, 088, 335 
22, 072, 068 
23, 462, 817 
22, 213, 410 


GOLD AND SILVER: 


By GEORGE E. ROBERTS, 
Director of the Mint. 


PRODUCTION. 


The statistics of the production of gold and silver are furnished, 
as heretofore, by the Director of the Mint, to whom the statistics 
collected from the gold and silver mines have also been submitted. 

During the calendar year 1902 the United States produced 3,870,000 
fine ounces of gold, valued at $80,000,000, an increase of $1,333,300, 
or 1.69 per cent as compared with the yield of 1901. 

Eight of the nineteen States and Territories yielding gold showed 
an increased production, Alaska leading with $1,460,100, an increase 
most marked in the quartz mines. Colorado showed an increase of 
$775,200. It may be stated that the general values of the ores mined 
throughout the State were lower than formerly, yet the tonnage has, 
in almost every instance, been greater. South Dakota also made a 
gain of $485,900; South Carolina, $75,200; North Carolina, $35,200; 
Wyoming, $26,100; Arizona, $29,300, and Maryland, $2,520. 

The greatest decrease, amounting to $394,300, was in Idaho; this 
was due to the lack of water and to the shortness of the season. 
Montana also showed a decrease of $370,500, due to the steady decline 
which has taken place for years in the productivity of the placers. 
Other decreases were: New Mexico, $157,300; California, $99,300 ; 
Utah, $95,700; Nevada, $68,500. 

The silver yield for 1902 amounted to 55,500,000 ounces, of the 
commercial value of $29,415,000, an increase of 286,000 ounces, or 0.51 
percent. The greatest gain, 1,933,700 ounces, was in Nevada, due 
chiefly to developments in the rich Tonopah district in Nye County. 
Idaho, Washington, South Dakota, Arizona, and Montana also made 
substantial gains. The production of Colorado, owing to the decline 
in the grade of ores extracted, fell off 2,761,800 fine ounces ; the yield 
of New Mexico diminished 106,200 ounces; Oregon, 66,800; Texas, 
20,900 ; California, 24,800, and Wyoming, 16,400. 

The total value of the precious metals produced by the United States 
in 1902 (silver at commercial value), amounted to $109,415,000, which 
was $2,380,100, or 2.17 per cent less than the yield for 1901. 
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The following table shows the production of gold and silver in the 
United States from 1792 to 1902, inclusive: 
Production of gold and silver in the United States from 1792. 


(The estimates sod 1792 to 1873 are by Dr. R. W. Raymond, United States mining commissioner, ang 
since by the Director of the Mint.] 


Silver 
Year. Total. Gold. (coining 
value). 

Abril 2,1792, to July 31,1834 .................sleees essen ee $14,000,000 | $14, 000, 000 Small. 
July 31, 1834, to Dec. 31,1844 2.2.02. cece eee ec cee eee eens 7, 750, 000 7, 500, 000 $250, 000 
A O ES EE 1, 058, 327 1, 008, 327 50, 000 
p Hr 1, 189, 357 1,139, 357 50, 000 
OAT EE" A eae 939, 085 889, 085 50, 000 
DI m Rp EESN 10,050,000 | 10,000, 000 50, 000 
CC AN EE DP EE 40,050,000 | — 40,000, 000 50, 000 
1890 A ee aah Notte IE E Eid 50,050,000 | 50,000,000 50, 000 
DU soe eth er RR RE 55, 050,000 | — 55,000, 000 50, 000 
O — ——— — 60, 050,000 | — 60,000,000 50, 000 
O one AE 65,050,000 | 65,000, 000 50, 000 
O A RTT 60,050,000 | 60,000, 000 50, 000 
CQ NEM HTTP "LT RS 55,050,000 | 55,000, 000 50, 000 
A AE EE TEE A A AEEA T EEIE EEEE 65,050,000 | 55, 000, 000 50, 000 
Duy AONE EE ER S E N E arn Barats TN 55,050,000 | 55, 000, 000 50, 000 
Dg TTC EE 50, 500,000 | — 50,000, 000 500, 000 
Luo "—————— ——————— 9 50,100,000 | 50,000,000 100, 000 
A IR ERO UR ERREUR PR M 46,150,000 | 46,000, 000 150, 000 
TSG A E E E A EE AAE E: 45,000,000 | 43,000,000 2, 000, 000 
PSG EAE EE IEE EEE EE —————— 48,700,000 | — 39,200, 000 4, 600, 000 
> A EO 48,500,000 | 40,000, 000 8, 500, 000 
A EROS 57,100,000 | — 46,100,000 11, 000, 000 
p M —————————— RC 64,475,000 | 53,225, 000 11, 250, 000 
A eaeaus 63,500,000 | 53,500,000 10, 000, 000 
$867 AAPP A ám 65, 225,000 | 51,725,000 13, 500, 000 
E A ER 60,000,000 | 48,000,000 12, 000, 000 
A A E IE E E EEE ET EOIS 61,500,000 | 49, 500, 000 12, 000, 000 
v EEEN EAE EA Ep E I T N ei hae has 66,000,000 | 50,000, 000 16, 000, 000 
PRT EIEEE T EEE E T A A ETE OE E I A beter 66,500,000 | 43,500, 000 23, 000, 000 
A E IO AE ——— eieeks 64,750,000 | 36,000,000 28, 750, 000 
DI v O! 71,750,000 | 36,000, 000 35, 750, 000 
Lys MN THERE RS 70,800,000 | 33,500,000 37, 300, 000 
E O Md SAL PAUL LE ERN 65,100,000 | 33,400,000 31, 700, 000 
y ENERO CN TT UR 78,700,000 | 39, 900, 000 38, 800, 000 
O A EIEERE 86,700,000 | 46,900, 000 39, 800, 000 
A O TP EP 96, 400,000 | 51,200,000 45, 200, 000 
VO e tee 79,700,000 | 38,900, 000 40, 800, 000 
A ROS 75, 200,000 | 36,000, 000 39, 200, 000 
E cesta etc ae Vee duele ui Re eril 77,700,000 | — 34, 700, 000 43, 000, 000 
Lo o C—————ÁÀrÓ——P———" 79,300,000 | 32, 500, 000 46, 800, 000 
DSRS NEP 76, 200,000 | 30,000,000 46, 200, 000 
DUE TER" ET TERRE EE 79,600,000 | 30,800,000 48, 800, 000 
|| m ""—V————— ——————— ees oes 83,400,000 | 31,800,000 51, 600, 000 
DC RON c oT CMS 86,000,000 | 35,000, 000 61, 000, 000 
| A a O Re A AE ER 86,350,000 | 33,000,000 53, 350, 000 
SHS err RERO PEU 92,370,000 | 33,176,000 59, 195, 000 
1889: 

Mit dias 97, 446,000 | 32,800,000 64, 616, 000 


CONSUS vous: di ia 99, 282, 866 32, 886, 180 66, 396, 686 
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Production of gold and silver in the United States from 1792—Continued. 


| Silver 
Year. Total. Gold. (coining 

value). 
18902222. oo neve «d o0 ee NEM d exer Dec v tesi t e used. $103, 309,645 | $32,845, 000 $70, 464, 645 
DAO RAS EM EU pP E 108, 591, 565 83, 175, 000 75, 416, 565 
TSO M URN 115, 009, 150 83, 000, 000 82, 099, 150 
PROS C —— ———— ———— — M—M— 118, 525, 157 85, 950, 000 77, 575, 757 
|o: e MN T DL 103, 500, 000 89, 500, 000 64, 000, 000 
js e ECHO 118, 661, 000 46, 610, 000 72, 051, 000 
jn! PM RI PNE 129, 157, 236 93, 088, 000 76, 069, 236 
jor me" c as 127, 000, 172 97, 363, 000 69, 637, 172 
js c o —— —— —ÓÜ 134, 847, 485 64, 463, 000 70, 384, 485 
ps C ieee ewe lad cris bee 141, 860, 026 71, 053, 400 70, 806, 626 
1900 setae beer a cet eel aicerdeaades 153, 704, 495 79, 171, 000 74,533, 495 
1901 2 o6as eons A nee Lu D E 150, 054, 500 18,666, 700 71,387, 800 
ji CR MERE EDEN 151, 758, 000 80, 000, 000 71, 757, 575 


The following table shows the production of gold in the United States 


in 1901 and 1902 and the increase or decrease in 1902, by States and 
Territories: 


Production of gold in the several States and Territories in 1901 and 1902 and the increase 
or decrease of the production of each in the latter year. 


Value. 
State or Territory. 
1901 1902 Increase. ; Decrease. 

AG DANA seers neve i Saree E Ri eae iua eis badge $3, 100 $2,500 1............ $600 
PGS KO E 6,885,700 | 8,345,800 | $1,460, 100 |............ 
ATIZOUGQ MM TE 4,083,000 ¡ 4,112,300 29,300 |............ 
Califórnia -osiris enie E Sets idu xa CRT Ee E 16, 891,400 | 16,792,100 |............ 99, 300 
COOL il eese ib pa ce Enid puis Ue Es 27,693,500 | 28,468,700 | — 775,200 |............ 
Georgi bis cereale s Paten ete ud Ad dedu 124, 500 97,800 |............ 26, 700 
TORO O 22 roce UR Ond aer ea eco Vor Ne E ES 1,869,300 | 1,475,000 |............ 394, 300 
A A ences centaur 2, 500 2,000 asui 
Michigan {220020 rose cae JO; BUO camaras enhn wes 80, 800 
MOURA crop Ee RE cessed eG NR EE XQEÉA 4,744,100 | 4,373,600 |............ 370, 500 
NOeSBOB A ee puedes beau see ee Se Maas aie 2,963,800 | 2,895,300 |............ 68, 500 
New MeXiCÓ Pen PE 688, 400 531,100 [............ 157, 300 
North CarollnB... du oou Bos ux ses CU quU ip 55,500 90, 706 35,200 ica 
Oregon..... PENES ERI E eee 1,818,100 | 1,816,700 |............ 1, 400 
South Carolivia co.cc cinco A it 46, 700 121, 900 75,200 odie he nS bees 
South Daba da 6,479,500 | 6,965, 400 485,900 ............ 
TEXAS arta G oil eee ah Aen Dieu ook Ate T e ass A AAN 600 
O tonc M ELE RUE E o d da e 3,690,200 | 3,594,500 |............ 95, 700 
Virginia QUOS eed ees ee rate sudo er CI dee 5, 300 3,100 les eat xen | 2, 200 
Wüslingtom. 220525. 2 eus Ree Er DR QUSS ME RS 980, 500 212: 2007. er kd 308, 300 
Wyoming cad se 12, 700 38, 800 26,100 on tik napis 

A OR eee A 78, 666, 700 | 80,000,000 | 2,889,500 | 1,556,200 

Not IHGFOBRSe 22245 RUE A A 1,333,300 |............ 
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The following table shows the production of silver in the United 
States in 1901 and 1902 and the increase or.decrease in 1902, by States 
and Territories: 


Production of silver in the several States and Territories in 1901 and 1902, and the increase 
or decrease of the production of each 1n the latter year. 


Weight. 
State or Territory. 
1901 1902 | Increase. | Decrease. 
Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces. 
AAA oo ek ee o xa ERA EAS 100 A [dee x eun 
Pari cO PCIE 47, 900 92, 000 44,100 |............. 
ATIZODR 210 e reus A 2, 812, 400 8, 043, 100 230, 700 |.....00.000.. 
Cali formla oi ts s aed ee E X Re 925, 600 900, 800 licor. 24, 800 
Colorado oce te eases toca Li tua ee 18,437,800 — 15,676,000 |.............. 2,761,800 
GOOIRÍA CPC" 400 - 400 us cier | PEE E 
A esse O S aaa 5, 542, 900 5, 854, 800 | 311,900... niens 
Michigan cio 81, 000 110, 800 29,800 ¡............. 
Montana aaa ride 13, 181, 700 13, 243, 800 112, 100 1.52227 
NOVA evoca e ee E REIR Ae o DEL 1, 812, 500 | 3, 746, 200 1,933,700 |............. 
New Mexico ocio 563, 400 457,200 |.............. 106, 200 
North Carolina ........................ eere 20, 300 20, 900 600 aon aa sd 
OTERO ose deci dee hota sled ia 160, 100 99.300 |... corso 66, 800 
South Carolina........................... 2... 200 800 100: ee iiaséce siens 
South. Dakota:..c2 224 alor oue dme oes 78, 000 340, 200 262,200 os 
pi as oss. he Ooh A eee p ERE NEL e 12, 300 12,300 |............. 
TOXAÜN.. cols c E DITE tree coe E den M EE 472, 400 446,200 |.............. 26, 200 
¡A DRE ERES EN Ea 10, 760, 800 10, 831, 700 70,900 |...... ese 
Virginia ...... PRSE e ud EDU Gece sees 700 5, 900 5,200 |: see ik wes 
Washington.......................l llle esee 344, 400 619, 000 274,600 |... cc ree 
Wyoming 55596652 RR IAN IS taa 21, 400 $000 |: E us 16, 400 
Toll lada 55, 214,000 | 455, 500, 000 3, 288, 200 3, 002, 200 
Mia AAA A A AS 286,000 |............. 


«Commercial value, $29,415,000; coining value, $71,757,575. 


The following table shows the approximate distribution of the pro- 
duction, by States and Territories, of gold and silver in the United 
States in 1902: 


Approrimate distribution of the production of gold and silver in the United States for the 
calendar year 1902, by producing States and Territories. 


[As estimated by the Director of the Mint.] 


Gold. Silver. Total value 
: x I -———— A ———— il verat 

PREIS Fineounces.| Value. |Fineounces. | OS | POEM Gia tValuc): 
Alabama .............. 19| $2,500 100 | $129 $53 $2,553 
Alaska ................ 403,730 | 8,345,800 92,000 118,950 48,760 | 8,394,560 
Arizona ............... 198,933 | 4,112,300 3, 043, 100 | 3, 931, 513 | 1, 612, 843 5, 725, 143 
California ............. 812,319 | 16, 792, 100 900, 800 1,164,671 477, 424 17, 269, 524 
Colorado .............. 1,377,175 | 28, 468, 700 15, 676, 000 | 20, 267, 960 8, 308, 280 36, 776, 980 
Georgia................ 4, 730 97, 800 400 517 212 98, 012 
Idaho ................. | 71,352 | 1,475,000 | — 5,861,800 | 7,569,812 | 3,103,044 | 4,578,044 
Maryland ............. 121 2:500 edi puce Maec audies uet i Ed 2, 500 


Michlgan.......... e desee re Lina shade ale ende 110, 800 , 143, 257 58, 724 58, 724 


GOLD AND SILVER. 127 
Approximate distribution of the production of gold and silver, etc. —Continued. 


Gold. Silver. | Total value 
(silver ut 


State or Territory. | | Coining Commercial | commer- 


| Fine vunces.| Value. | Fine ounces. 


| value. value. ¡Cuil value). 

Montana .............. 211,571 | $4,373,600 13, 243, 800 $17, 123, 297 $7,019,214 | $11,392, 814 
Nevada ..... eee eene 140,059 | 2,895, 300 3,746,200 | 4,843,572 1, 985, 486 4,880, 786 
New Mexico........... 25, 693 831, 100 457, 200 591, 127 242, 316 773, 416 
North Carolina........ 4, 390 90, 700 20, 900 27,022 11,077 101, 777 
Otegon .ocecaco ee zc 87,881 | 1,816,700 93, 300 120, 630 49, 449 1, 866, 149 
South Carolina ........ 5, 896 121, 900 300 388 159 122, 059 
South Dakota.......... 336, 952 | 6, 965, 400 340, 200 439, 855 180, 306 7,145, 706 
Tennessee escasas A ERU ees an ceases 12, 300 15, 903 6,519 6,519 
Texas eod eee al ainda i eu eh ee ae 446, 200 576, 905 236, 486 236, 486 
Utah Sa co Loki dr mas 173,886 | 3,594,500 10, 831, 700 | 14,004,622 5, 740, 801 9, 335, 301 
Virginia............... 148 , 8, 100 5, 900 7,625 8, 127 | 6, 227 
Washington ........... 13,166 | 272, 200 619, 000 800, 323 328, 070 600, 270 
Wyoming.............. 1, 879 38, 800 5,000 | 6, 464 2,650 41, 450 
Total uoo 3,870,000 | 80,000,000 | — 55, 500, 000 | 71,757,575 | 29,415,000 | 109, 415, 000 


The following table shows the distribution of the production of gold 
and silver in 1902 according to sources of production: 


Distribution of the production of gold and silver in the United States for the calendar year 
1902 as lo sources of production. 


[As reported by mint officers and agenta.] 


Gold. Silver. 
State or Territory. ——— |— zog —— Á——— PROCU 
Quartz. Placer. Quartz. Lead ores. | Copper ores, 


Fine ounces. | Fineounces. | Fineounces. | Fine ounces. Fineounces. 


Alabama Ns y ias 117 25 95 loss o vais ie ici eem 
ABRA: cem 124, 156 276, 554 89, 388 |.............. Ie resa et ei aa 
ATI ZONA Rec —€ 199, 140 2,100 1, 837, 000 203, 000 1, 130, 000 
California ...................... 612, 559 205, 478 165, 582 285, 917 22,257 
Colorado .......... ...... ve aig 1, 348, 046 31, 444 3, 476,192 | 412,324, 766 l.............. 
E 4,130 1,035 DAI A | EIA osx 
Idaho O CEREREM 38, 500 34, 547 713,786 5,228,928. lisos tasar 
Maryland ...................... 94 87 Bl tiga uva ura A dae Sates 
MICGHIBAN euo A iratus a wnat a | nea wed | Hk cu aree eoa Ade actrees 110, 844 
Montana .... edo oon 191, 229 21,626 4, 160, 284 410, 738 | 9, 058, 715 
a T) eI 144, 211 757 3, 516, 259 482, 124 eee cates 
New Mexico.................... 12, 297 6,312 178, 390 47, 929 54, 171 
North Carolina ................. 3,727 A ces necem a eres 23, 368 
OOO oer vo ue eset 77, 086 11, 798 | 107, 463 2,000 ceva Vane oui ues 
South Carolina ................. 7,257 226 ORNÜ A Dye uS Se VUE 
South Dakota................... 445,710 |... ree 301, UDO- 12.05 sebo de acea o eR sey 
Tennessee iocos uoa xs ecc once sx E Ve ces 7 A n 
Jens A A AP as doen E E e aa es 446, 166-14 ovo con e| on RE 
UT MEN PONES 192,157 |........ esee 1,568,227 | — 8,700,218 2, 409, 592 
A naiak 181 IA E EI A A 1,344 
Washington .................... 15, 115 3, 000 369, 450 350, 000 2, 000 
WOW Riosa rita | eux Eb EC 2, 188 5, 200: lauren spans A 

Total soos A rade rele | 3, 315, 717 597, 964 16, 985, 617 28, 035, 620 12, 812, 291 


a Lead and copper ores. 
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The following table shows the production of gold in the famous 
Cripple Creek district of Colorado for the eleven years from 1892 to 
1902, inclusive: 


Production of gold in Cripple Creek district, Colorado, 1892-1902. 


(eii RR RUE E M RE dl dale IEEE ERIS EIE $583, 010 
E NP RE NER at sae NON ORO eine a 2, 010, 367 
(Co PONERET ER MENO DCK 2, 908, 702 
LSU TOR ERR D acer ERR NU ANREDE POPE ENERO 6, 879, 137 
p. CR NRI METERS 7,512,911 
A ION a eR tek SOR SL E 10, 139, 708 
LU ce ey ph ns A aN ee ae oh ce 13, 507, 244 
E A ECCE. PEOR UI 15, 658, 254 
WOOO cec e ordin Dr i E As eid eich ate Oren 18, 073, 539 
WOO Vite ote NEMPE TER E att Se 17, 261,579 
A AS eA ACM 16, 912, 783 
Tole an ias a at lee do pelea 111, 447, 234 


The following table shows the production of gold in the United 
States in 1900 and 1901, and the increase or decrease in 1901, by 
States and Territories: 


Production of gold in the United States in 1900 and 1901, and the increase or decrease in 
1901, by States and Territories, 


State or Territory. 1900. 1901. Increase, Decrease, 
PUT TTD $5,171,000 | 86,885,700 '.LLLLLusseseu. ^— $1,235,300 
AFIZOUR A A I Tee 4, 193, 400 4, 083, 000 | eee tie weal 110, 400 
CUI OF «oexesec|ec eoo A 15, 816, 200 16,891,400 ' $1,075,200 '............. 
OPEL EE ne aE ee be sel t De LU 28,829,400 | 27,693,500 |...........2.. .. 1,135,900 
GOeOFrEIBL uuo e Ra ex ger UE emos Hc ee NU 116, 700 124, 500 | 7, 800 | PO da 
Idaho oce poc er ER Du A REEL CR EE 1, 724, 700 1, 869, 300 144,600 eco eon as 
Michi nd. cates selon 29. 000 30, 800 1,800 dnd ci oed ies 
Monta iiie wed bosch bd I ida Tu atus 4, 698, 000 4, 744, 100 46, 100 | a all 
NONI A A 2, 006, 200 2, 963, 500 | 957,600 correo iius 
New SIOXICO o au dan du Em Mee. 832, 900 688,400 .............. 144, 500 
North Curollnac.c.. c iil e ue cot DLP RR RR 28, 000 55, 500 27,000 cid 
o REN 1, 694, 700 1,818, 100 123,400 Cos 
South Carolina ..2::s eoe a edie n eeu. 121, 000 46,700 704 aa 74, 300 
South Dakota........2. 0.6 cece eee cece eee eee ee 6, 177, 600 6, 479, 500 | 301,900 ............. 
A pe how ste sse de retia 1,100 A d 500 
Utnl A A eee agen cll: 3, 972, 200 4,690,200 ci 282, 000 
WY BIT DOT ratas Des et 718, 200 580, 500 THER 137, 700 
E AAA PI e eck os ees 31, 200 12 100-1. oov seu. oe 21, 500 
Ale Data e 22 Siete eee ees Reed 
Mürvlatilx o toss dua ete eek 
MISSOUEL S uasa cadet beet Sive err l G, 000 5,400 2,400 es eyes oes 
Tennessee ii tt 
A m | 
A laa cee EU I | 79, 171, 000 78, 666, 700 2, 687, 800 3, 192, 100 
Net decrease .........0...... 00000 eee ee ' XS Me bi posu Sn 504, 300 
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The following table shows the production of silver in the United 
States in 1900 and 1901, and the increase or decrease in 1901, by States 
and Territories: 


Production of silver in the /nited States in 1900 and 1901, and the increase or decrease in 
1901, by States and Territories. 


Weight. 
State or Territory. 
1900. | 1901. Increase. | Decrease. 
Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces. 

Alabama ces Sis linea PH 100 100 We cece rue PIE TE eats. 
O A ERE 73, 300 47,900. aan 25, 400 
ATOUE A y vu ie xem ea utes Ue du: 2, 995, 500 2, 812, 400 |.............. 183, 100 
CSI) Mi CP 941, 400 925,600 |.............. 15, 800 
led uscar 20, 483, 900 18, 437,800 |.............. 2, 046, 100 
e A RUE 400 A a e enai 
A ect AE AEAT 6,429,100 | — 5,542,900 |.............- | 886, 200 
Michigan coincida 102, 000 | 81,000 |....... aon we 21, 000 
MOBDIBIIA ok ee asda eee Ra ewes 14, 195, 400 13,131,700 |.............. ! 1, 063, 700 
e a Ne 1, 358, 700 1, 812, 500 453,800 ooo... eee eee 
New MexicÓ. cli 434, 300 563, 400 129,100. sek oe reas 
North Carolina .......0..0c0cccceesecseceeeeeee 11, 200 20, 300 9,100 elias 
ÜTegOli ei d sso cet er a Eso ea p E DUE LE 115, 400 160, 100 44,700 | oo... cc eee 
South Carolina .......................... esee. 400 200-1. cos caso reas | 200 
South Dak Ota: cocco ala 536, 200 15,000. | «229 Sead RT | 458, 200 
ORAS A ox US IO RS EN RENS 477, 400 472,400 |.............. 5, 000 
Dll oeil e LM cce e io 9,267,600 | 10, 760, 500 1, 493, 200 |...... LLL... 
O E wetted eet eased eid eni t ded dd E 700 TUO esos Lor PROS 
Washitigtonsic 620g dcos ct we ura ua ter RE 224, 500 341, 400 119,900 |............. 
Wyoming. aia 200 21, 400 2T AA 

Total 2 i i ib ia teca 57,617,000 | a 565, 214,000 2, 271, 700 4, 704, 700 

Net deGreasBe iio so cs ows hae A A CX ERI 2, 433, 000 


t 


aCommercial value, $33,128,400; coining value, $71,387,800. 


The following table shows the distribution of the production of 
gold and silver in the United States in 1900, by producing States and 
Territories: 

Approximate distribution of the production of gold and silver in the United States for the 
calendar year 1900, by producing States and Territories. 
[As estimated by the Director of the Mint.) 


Gold. Silver. Total value 
— i | (silver at 
State or Territory. Coining | Commer- commercial 


Quantity. Value. Quantity. value, | cial value. | value). 


——— | —Ó—MÓ—À— | — —— HÀ | —————————————— | ——————— 


Fine ounces. Fine ounces. 
Alabama A 92 $1, 900 100 $129 $62 $1, 962 
Alaska os 393,271 | 8,171,000 73, 300 94,772 45, 446 8, 216, 446 
ATIZODR- io eres scence ese: 202,856 | 4,193,400 | 2,995,500 | 3,872,970 | 1,857,210 6, 050, 610 
California ................... 765, 109 | 15,816, 200 941, 400 | 1,217,165 583, 668 16, 399, 868 
Colorado .................... 1,394,622 | 28, 829, 400 | 20, 483,900 | 26,484,231 | 12, 700,018 | 41,629, 418 
e ioco s 5,644 116, 700 400 517 248 116, 948 
Idaho ....:. 9 eer eee 83,433 | 1,724,700 | 6,429,100 | 8,312,372 | 3,986,012 | — 5,710,742 
Maryland ................... 5 IU eset iter A AE 100 
MICHIPAN o ciu eceee eens 1, 403 29, 000 102, 000 131, 879 G3, 240 92, 240 
Missouri ..................... . 33 CU | E A tier 700 
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Approrimate distribution of the production of gold and silver, etc.-—Continued. 


Gold. Silver. | Total value 
: : (silver at 
State or Tero" — Quantity. | Value. | Quantity. | Colning | Commer. (commercial 
Fine ounces.' Fine ounces. 

Montana .................... 227,266 | $1,698,000 | 14, 195, 400 |818, 353, 648 | $8, 801,148 | 813, 499, 148 
Nevada...................... 97,050 | 2,006,200 | 1,358,700 | 1,756,703 812, 394 2, 848, 594 
New Mexico................. 40,292 , 832, 900 434, 300 561,519 269, 266 1, 102, 166 
North Carolina ............. 1,279 28, 500 11, 200 14, 481 6, 944 35, 444 
Oregon e er Ere xe 81,950 | 1,694,700 115, 400 149,204 71,548 1, 766, 248 
South Carolina .............. 5, 84 121, 000 400 517 248 121, 248 
South Dakota ............... 298, 842 | 6,177,600 536, 200 693, 269 332, 444 6, 510, 044 
Tennessee................... 5 A eee eee a eesioE a. sees 100 
TEX 53 1, 100 477, 400 617, 244 295, 988 297, 088 
A ae es es 192,155 | 3,972,200 | 9,267,600 | 11,982,351 | 5,745, 912 9, 718, 112 
MIREIBIB scsi ata 155 5 1 E A lodcibus ese is 3, 200 
Washington ................. 34, 743 718,200 224, 500 290, 263 139, 190 857, 390 
Wyoming.................... 1, 655 34, 200 200 258 124 84, 324 
Total tacos 3, 829, 897 | 79,171,000 | 57,647,000 | 74,533, 495 | 35,741, 140 | 114, 912, 110 


The following table shows the distribution of the production of gold 
and silver in the United States in 1901, by producing States and Ter- 
ritories: 


Appro.cimate distribution of the production of gol and silver in the United States for the 
calendar year 1901, by producing States and Territories. 


[As estimated by the Director of the Mint.] 


Gold. Silver. Total value 
BUMP OR TERE MORN: Coining Conimër- A 
Quantity. | Value. | Quantity. | Salue. |cial value. value). 
Fine ounces. Fine ounces. 

Alabama...) 1 024 0s 150 $3, 100 100 £129 $60 $3, 160 
Alaska oe e theese sas ck 333,096 | 6, 885, 700 47, 900 61, 931 28, 740 6, 914, 440 
ATÍIZON XD ———ÉÁ— 197,515 | 4,083,000 | 2,812,400 | 3,636,234 | 1,687,440 5, 770, 440 
California cocos oe on 817,121 | 16,891, 400 925,600 | 1,196,736 555, 360 17, 446, 760 
Colorado... os ote eae es 1, 339, 673 | 27,693,500 | 18, 437, 800 | 23, 824, 772 | 11,062, 680 | 88,756,180 
Georgin.......... 2. eee eee eee 6, 023 | 124, 500 400 517 240 124, 740 
TOBNO- rato 90,427 , 1,869,300 | 5,542,900 | 7,166,578 | 3,325,740 5, 195, 040 
Michigan.................... 1, 490 30, 800 81,000 104, 727 48, 600 79, 400 
Montana oes RR 229,495 | 4,744,100 | 13,131, 700 | 16,978,360 | 7,879, 020 12, 623, 120 
NOVA ii n meu 143,374 | 2,963,800 | 1,812,500 | 2,343,435 | 1,087,500 4, 051, 300 
New Mexico.... ............ 33, 302 658, 400 563, 400 728, 136 335, 040 1, 026, 440 
North Carolina .............. 2, 685 55, 500 20, 300 26, 246 12, 180 67, 680 
OTegon 2. 9 peo de ed 87,950 | 1,818, 100 160, 100 206, 998 96, 060 1, 914, 160 
South Carolina .............. 2,259 46, 700 200 259 120 46, 520 
South Dakota ............... 313,446 | 6,479, 500 78, 000 100, 849 46, 800 6, 526, 300 
TOXRS AA ap gra 2) 600 472, 100 610, 780 283, 440 284, 040 
Vilca Sue có oceans 178,513 | 8,690,200 | 10,760,800 | 13,912,954 | 6,456,480 | 10,146, 680 
VITRO ui 256 5, 300 700 905 420 5, 720 
Washington ................. 28, 082 ^80, 500 314, 400 445, 285 206, 640 787, 140 
Wyoming.................... 614 12, 700 21,40) | 27, 669 12, 540 25, 540 
TOM 3, 805, 500 | 78, 666, 700 | 55,214,000 | 71,387,800 | 33,128,400 | 111,795, 100 
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The following table shows the distribution of the production of gold 
and silver in 1901 according to sources of production: 


Distribution of the production of gold and silver in the United States for the calendar year 


1901, as to sources of production. 


[As reported by officers and agents of the Mint.] 


State or Territory. 


coo n.ooeo nn... onnacono osos 


California 
Colorado 


e... eones... no. n.o.e. nos 


Maryland 
Michigans- scossone est 
Montana 
fuorum C 
New Mexico.................... 
North Caroling................. 


"—"»22062202020022297229 


cococnros... noo... o. .oe..o.ono»o 
*»c 299292222992 
"cc" nn... .o.o....o.s 
aos nooo... .oo..o..n.ono» 
con... oo.oen..n. on. e .cancrr..oo» 


Virginis i ele oops ee 
Washington .................... 
WI OIE 3.0 cocinas 


Gold. | Silver. 

Quartz Placer | Quartz Lead ores. | Copper ores. 
Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces 

116 67 A ON 
94, 957 240, 389 BLASS O A iR xs 
197, 900 5, 081 1,795, 000 205, 000 1, 200, 000 
630, 713 191,132 196, 369 47,122 708, 340 
1, 813, 687 29, 025 4,639,267 | a 13,917,801 |.............. 
6, 266 873 E A AAA 
56, 289 36, 461 1, 080, 352 4,511,982 |... sor 
A A A A 
EA AA O a np Sans 81, 031 
207, 045 25, 286 8, 646, 623 397, 029 10, 136, 893 
148,321 1,621 1, 619, 443 402,188 ...... sues 
31, 768 2, 889 201, 785 130, 626 | 435, 419 
2, 026 896 |... e ues 99 26, 216 
19, 969 68, 790 160, 503 38,9470 A 
5,775 383 A due ted: 
314,809 |.............. BE 40] oc eee cox ene uS ve 
19 eels carcino bot oe dan D eee eee ema 
30 Musso zs RTD ATS EE E A E 
184,803 |.............. 1, 761, 234 7,357, 482 2, 201, 144 
185 128 517 |... EN 427 
27, 034 4, 953 329, 677 46, 240 1, 461 
——— 2, 000 25.000 linca A 
9, 243, 248 609, 974 16, 064, 208 27,018, 344 14, 790, 984 


a Lead and copper ores. 


MANGANESE ORES. 


By JonHN BIRKINBINE. 


PRODUCTION. 


SUMMARY OF PRODUCTION AND VALUE. 


The quantity of manganese ore produced in the United States in the 
year 1902 was 16,477 long tons, valued at $177,911. "This is an increase 
of 4,482 long tons and $61,189 over the 1901 production of 11,995 
long tons, valued at $116,722, and is the largest amount mined since 
the year 1891. 

The following table presents by States the production, total valua- 
tion, and average value per ton at the mine of the manganese ores 
produced in the United States for the years from 1896 to 1902, 
inclusive: 


1896. 1897. 
State Average 
Quantity. Value.| value ¡Quantity.| Value. 
per ton. 
Longtons Long tons 
PA AA A A A O erase | Sane n esas 
Arkansas .......... 3, 421 ¡$36,686 | $10.72 3, 240 ¡$33, 708 
California ......... 284 | 3,415 12. 02 494 | 2,788 
Georgla............ 4,085 | 27, 032 6. 62 8, 332 | 22, 084 
| Edo. A SE cnc e 37 370 
North Carolina .... 2 17 
Pennsylvania ..... 265 | 1,988 7.50 354 | 2,832 
Tennessee A A A ma Sve aes 11 93 
Virginia........... 2,018 | 21, 485 10. 65 3, 650 | 33,630 
West Virginia ..... 13 104 
Total ........ 10,088 | 90,727 8. 99 11,108 | 95, 505 


Production and value of manganese ores in the United States, 1896-1902. 


A A eee ee eee 


1898, 

Average 

value 

per ton 

Long tons. 

22 a $6. 50 
2, 662 9. 78 
541 5. 96 
6, 689 6.21 
381 5. 97 
5, 662 9. 88 
15, 967 |129, 185 8.10 
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Produciion and value of manganese ores in the United States, 1896-1902—Continued. 


1899. 1900. 

State. Average Average 

Quantity. | Value. value | Quantity. | Value. value 

per ton. per ton. 

j Long tons. Long tons 
ATKADOAO coi ds 356 $3, 781 $10. 62 145 $1, 530 $10. 55 
California iocos ioco neo rx PORE 115 855 7.43 131 1,310 10. 00 
COCO rc un RR RUE EAE E 8, 089 23, 377 7.57 8, 447 26, 816 7.78 
MIRSOU Tian taari cananea 16 160 10:00. AA A dosis vex 
A A A ER 137 514 3.75 
North Carolina ...................... 90 765 8:90 lactuaw Sot ule ces trs wat ne etes 
Pennsylvania ........................ 12 58 AA A A 
O AAA Qv T ERRAT 19 133 7.00 30 195 6. 50 
bi ordre 6, 228 53, 069 8. 52 7, 881 69, 924 8. 87 
West Virginia........................ 10 80 8.00. |. ores Jove ed c REM Suede Save 
Ta 9,935 | 82,278 8. 28 11,771 | 100,289 8.52 
1901 1902 

State. Average Average 

Quantity. | Value. value | Quantity. | Value. value 

per ton. per ton. 

Long tons. Long tona 

Alabama codos 17 $111 $6.00 1.35555: A lovadeusees 
ATKONSAS 5222 3650055005 ——— À— 91 657 7. 22 82 $422 $5.15 
Cüllfornil.. o v cor PL IRE dacs 610 3,610 5.92 846 10,175 12. 08 
Georgi tits hese ese 4,074 24,674 6. 06 8, 500 20, 830 5.95 
Missouri ......... 2 eee rre erae 28 280 10:00 MP lane Ie EE EVITE 
MON CANN uc ei A A A ea Rus 9,000 | 117,000 18. 00 
South Carolln&. coles ences A eee dese liesneri 8 40 5.00 
Tennessee. rocca err caecR se paR TET 400 3, 287 B.22- |l sies A Ses) ote tae un 
Utah HS 2, 500 31, 250 12:90 |. Exe A d E ede 
WAITING Tr RI 4, 275 52, 853 12. 36 3, 041 29, 444 9. 68 


TOUR] a 11,995 | 116,722 9. 73 16,477 | 177,911 10. 80 


Six States contributed to the 1902 total. Alabama, Missouri, Ten- 
nessee, and Utah, which supplied ore in 1901, reported no manganese 
ores mined in 1902, while South Carolina contributed a sample shipment 
of 8 tons. Montana is also added to the list of contributors, but none 
of this ore was shipped, it being stocked at the mine. This State, a new 
contributor, with a reported output of 9,000 tons, takes first rank. 
The other prominent contributing States, with the exception of Cali- 
fornia, show a reduction in the amount of ore produced; and had it not 
been for reported production in the State of Montana, the industry 
would have shown a considerable decline in 1902. Montana, Virginia, 
and Georgia contributed a total of 15,541 long tons, or 94 per cent of 
the total for the United States. Omitting the 9,000 tons reported 
for Montana as mined and not shipped, Georgia furnished 47 per cent 
and Virginia 41 per cent of the product of domestic manganese ore. 

The following table shows the production and total valuation of 
manganese ores in the United States from 1880 to 1902, and also the 
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quantities mined in the States of Virginia, Georgia, and Arkansas, 
which have heretofore been the largest contributors: 


Production of manganese ores in the United States, 1880-1902. 


[Maxima are given in italics.) 


Year. Virginia. | Georgia. | Arkansas. Ed TOU pro: Total value. 


JD TEE NERA 3, 661 1,800 |............ 300 5, 761 $86,415 
| MERE 3, 295 1,200 100 300 4, 895 73, 425 
TN 2, 982 1, 000 175 875 4, 582 67, 980 
E A D Le o aes 56,855 |...... sese 400 400 6, 155 92, 325 
1. MANN dada 8,980 |...........- 800 400 10, 180 122, 160 
1885.0... cee ccececececececeees 18, 745 2, 580 1, 483 450 23, 258 190, 281 
T MES NIME 20, 567 6,041 8, 316 269 30, 193 277, 636 
E A AN 19, 835 9,024 5, 651 14 34, 524 333, 844 
Tee cessere eee 17,646 5, 568 4, 812 1,672 29, 198 279,571 
E RERO RERUM 14,616 5, 208 2, 528 1,845 |- 24,197 240, 559 
O 12, 699 749 5, 339 6, 897 25, 684 219, 060 
tota 16, 248 8,575 1, 650 1, 943 23, 416 239, 129 
AN A 6,079 826 6,708 |...........- 13,613 129, 586 
T NONEM EE 4,092 72A 2,020 882 7,718 66,614 
E NEA 1,797 1,277 1,931 1, 300 6, 308 53, 635 
T IRAN MUR 1, 715 8, 856 2, 991 985 9, 547 71, 769 
| MOM: 2,018 4, 085 8, 421 564 10, 088 90, 727 
dra 8, 650 3,332 3, 240 886 11, 108 95, 505 
1898......... DRIN 5, 662 6, 689 2, 662 944 15,957 129, 185 
1899. NR RENE 6, 228 3, 089 856 262 9, 935 82, 278 
Ct esee recen rri 7, 881 3, 447 145 298 11,771 100, 289 
E A TEE 4,275 4,074 91 8,555 11, 995 116, 722 
AGO oe E hee 8, 041 3, 500 82 9, 854 16, 477 177, 911 
Total for 23 years ...... 191, 067 71, 644 49, 404 84, 395 | 346,510 | 3,396,596 


PRODUCTION OF MANGANIFEROUS IRON ORES. 


As in previous annual statements, the amount of manganiferous iron 
ores produced in the United States is included in the report on iron 
ores, but it is also noted here as a matter of interest in connection 
with manganese ores. 

In the Lake Superior iron district many of the iron ores carry small 
percentages of manganese, but in the greater number of such ores 
this does not exceed 1 per cent. Some of the manganiferous iron ores 
mined in Colorado, and also some of the Lake Superior ores, were 
used in the manufacture of spiegeleisen, but the larger portion of the 
Colorado production was utilized as a flux by the smelters. 

The production, approximate percentages of manganese, and reported 
total and average values of manganiferous iron ores produced in the 
United States in 1902 are as follows: 
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Production, percentage of manganese, and total and average value of mangantferous iron 
ores in 1902. 


Percentage | Reported | Average 


Locality. Quantity. | of manga- | total value [value per 
nese. at mines. ton. 
Long tons. 
Colorado vossos occse sanini xke ema e e AURORA AA 13, 275 18 to 32 $52, 371 $3. 95 
Lake Superior regioN.......oooooooonccorncornmmorm.oos 884, 939 1to10| 1,946, 255 2. 20 
Virgini o: ens deser VU te a ea ea ER EU CE IE UE UE 8,000 | Not given. 8, 000 1. 00 
Tol noes wae a eree a ms reed 901, 214 1 to32 | 2,001,626 2.22 


The annual production, valuation, and average value per ton of 
manganiferous iron ores mined from 1889 to 1902, inclusive, are pre- 
sented in the following table: 

Production of manganiferous iron ores in the United States, 1889-1902. 


(Maxima in italics.] 


Average 
Year. Quantity. Value. |value per 
ton. 
Long tons 

j(s. Ae EMT 83, 434 $271, 680 $3.26 
A Ux verga ed ara ide PRU QE Ea VUdn ee haan UE Ded weds 61, 863 231, 665 3.74 
ps) ——————— —————————— PS 132, 511 814, 099 2.87 
TROD —————Á————— ————— ——— RE A 153, 373 354, 664 2. 31 
1893........ A A o 117,782 283, 228 2. 40 
js Pp PIC O a a a a Ea a E EAS 205, 488 408, 597 1. 99 
1699 E E —————————M—— — les 125, 729 233, 998 1. 86 
jr x Nc 338, 712 726, 413 2.14 
j| P AR 202, 304 343, 784 1.70 
TRR ee ree oomtocs Monon sees mede aah acre VE cs usu owe dates fatus 287,810 429, 302 1,49 
KT r TO bus bi ead P ue eta SRM OR DUE REN TT A T QR EE DNE 761,845 | 1,147,047 1.51 
i —————————————À 377,577 | 1,037,314 2. 75 
Ii etches ui eu cite Malate nica AU ots p DI A 574,489 | 1,475,084 2.57 
19095 5 eX erase eT otav veda aed diana ttewslccta Pad dab ue ei add wees 901,214 | 2,001,626 2.22 


PRODUCTION OF MANGANIFEROUS SILVER ORES. 


In mining the precious metals a considerable amount of manganif- 
erous iron ore is obtained which carries an insufficient percentage of 
the precious metal to make it valuable on that account, but it is used 
as a flux by the smelters. This is particularly true in the State of 
Colorado. 

The ores which are obtained at Leadville, Colo., and vicinity are 
classed generally as carbonates, sulphides, oxides, and siliceous ores. 
The first refers to ores having as their chief value carbonates of lead 
and silver; the second, to iron or lead sulphide ores; the third, to an 
ore carrying either carbonate, oxide, or sulphide minerals, but in which 
gilica is in excess of iron in the ore; and the fourth, to manganiferous 
iron oxide. 
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The three first-named classes are primarily dependent for their value 
upon the contents of metals other than iron and manganese. The 
fourth may or may not be dependent on these elements, but the ores 
are considered in this statement as argentiferous manganiferous iron 
ores unless their value for smelting purposes as represented by other 
metals is above what may be considered the normal mining and smelting 
charges, aggregating in the neighborhood of $12 per ton. Owing to 
the difficulty of segregation in every case, and to the fact that some 
mines produce several of the above varieties, the subdivision can not 
beexact. In other words, a considerable part of the production of the 
Leadville, Colo., district is properly classed as argentiferous manganese 
or iron ores, which would be supplied to smelters as a fluxing medium. 

This ore was also included in the report on iron ores, the amount 
mined from 1889 to 1902, together with the total and average values, 
being as follows: 


Production of manganiferous silver ores in the United States, 1889-1902. 


(Maxima in italics.) 
Average 
Year Quantity. | Value. |value per 
ton. 
Long tons. 

i. — — H— Pa ———— ————— —— € 64,987 | $227, 455 $3. 50 
So m A ened ov recite de oa ta ——————f—PÓ— 51,840 | 181,440 3. 50 
j|.) T A E 79,511 | 397,555 5.00 
A a cee re ae Gees Ae ta ies Rg oe nae eae ae 62,309 | 323,794 5. 20 
1898 A O a a naa i a o a a E EEEE E a 55,962 | 258,696 4.75 
I Eoy" = per PE b 31,687 | 148,292 4.84 
I895 nue a A e aide dud eue VE o aras 54,163 | 229, 661 4.24 
1890.: 00 9920 da ir id 138, 079 | 416,020 8.01 
BUT. ce Pee d REDE IIR od RENE LANE CDI EEEUNEE MORE ESSERE. 149,502 | 424,161 2.84 
t n —————ÁÁ—— —— ——— € 99,651 | 295,412 2. 96 
pss m Dp 79,855 | 266, 343 8. 34 
QUO — —————— HP 188,509 , 897,068 4. 76 
O sa KEEN Meg Citadel ee PEPQEP REPE E S EE E Sd du £25,187 | 865,959 3. 79 


NU ——— — — —————— M —M—Á—— 194,132 | 903,098 4. 68 


a Including 1,500 tons from Montana, for which no value is given. 
b Including 1,049 tons from Montana, for which no value is given. 


PRODUCTION OF MANGANIFEROUS ZINC ORES. 


In northern New Jersey zinc ores are obtained which carry varying 
percentages of iron and manganese, and the chnker resulting from the 
treatment of the ores to obtain the zinc content is used in the produc- 
tion of spiegeleisen. The amount of this character of ore produced in 
the year 1902 was 65,246 long tons, valued nominally at $1 per ton. 
The production of this class of ore clinker in the United States from 
1889 to 1902, inclusive, together with the total and average value per 
ton, is given below. 
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Production of manganiferous zinc ore residuum in the United States, 1889-1902. 


[Maxima in italices.] 


Average 
Year. Quantity. | Value. [value per 
ton. 
Long tons. 

A A O aunts 43,648 | $854,560 $1.25 
psg cx" 48, 560 60, 700 1.25 
TSO) P me RU TIE MN M T IT 88, 228 57, 432 1.50 
A o — E PETS 31, 559 25, 937 .81 
joo UP FM 37,512 30, 535 .81 
Loc MNT MEC HT" cU mE 26, 981 20, 464 .76 
TO it as 43, 249 24, 451 .57 
1896. Cine A seer eR cos qa QU PER A eS 44, 953 20, 455 . 46 
18595. 0452554 2 pP cL bebida c A ted Ei e DS dE 33, 924 18, 713 .55 
pr. M ——M— —————————————— 48, 502 | a26,676 . 55 
o A A A ES E ces PERE EEE ele LUE ERE | 65, 010 82, 505 . 50 
A —— 87, 110 34, 844 . 40 
NO T | 52,311 52,311 1. 00 
A O UE ds | 65,216 | 65,246 1.00 


a Estimated. 


PRODUCTION OF MANGANESE AND MANGANIFEROUS ORES. 


The following table shows the production of ores containing manga- 
nese in various percentages which were produced in the United States 
in the years 1901 and 1902, together with the total and average value 
per long ton: 


Production of manganese and manganiferoua ores in the United States in 1901 and 1902. 


1901. 1902. 
Kind of ore. Average Average 
Quantity. Value. ¡value per| Quantity. Value. [value per 
ton. : ton. 

Long tona. Long tons. 
Manganese ores.................. 11, 995 $116, 722 89. 7 16, 477 $177,911 $10. 80 
Maunganiferous iron ores......... 574,489 | 1,475,084 2.57 901,214 | 2,001,626 2.22 
Manganiferous silver ores........ 228, 187 865, 959 3.79 194, 132 908, 095 4.68 
Manganiferous zinc residuuma.. 82,311 52, 311 1. 00 65, 246 | 65, 246 1.00 
O duet sedan eodd 866,982 | 2,510,076 2.90 | 1,177,069 | 3, 152, 881 2.68 


a As this isa by-product in the treatment of zinc ores, the value given to it is nominal. 


PRODUCTION OF MANGANESE ORES BY STATES. 


The contributions made to the total output of manganese ores by 
various States are summarized in the following statements: 


ARKANSAS. 


From 1885 to 1898, inclusive, Arkansas was an important contribu- 
tor of manganese ore, but since the last date the amounts mined have 
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been small, the total for 1902 being but 82 tons, valued at $422, all of 
which came from the Batesville district. This State has a number of 
manganese deposits, but, owing either to lack of transportation or 
high phosphorus content, few have been worked. The total amount 
of ore produced by the Batesville district from its opening, in 1850, to 
1902 is 49,974 tons. The yearly productions are shown in the follow- 
ing table: 


Production of manganese in the Batesville district of Arkansas from 1850 to 1902, inclusive. 


[Maximum in Italics.] 


Year. Authority Quantity. 
Long tons. 
1850 to 1867 ............ Estimated e sl eso esa A QE ENE DU ME 400 
1868 —]— —€— — — nl LC TM" he ek eo ae seas Sevens 10 
TBST inlay oa seca raed Railroad reports of shipmenta.............................eeeeeeee. 100 
TNR) op dee eget res m O AE RDUM eee eases 175 
jr — sistas DO e oS eae A iu ELE Pec aqu ee NEN 400 
jfi. IR wees DO A A 800 
(ia Mineral Resources of the United States ............................ 1, 483 
A A. qe f PNE ER 8, 316 
E. A NE E ES | occi OO EE ec eae E E S A E A E TE 5, 651 
o a POREN mie E | asit om L———————— —— — AE 4,312 
s P € Eleventb Census: corso eR aX Y ERE Eat REN FRU Ea E d eu 2, 528 
rra | Mineral Resources of the United States ........... esee 5,339 
O ES DO E E E 1,650 
[57 DRIN ONE MM POL ee Cae a T 6,708 
Lo CU ae A A eR mes dane ve uale do ias e EN EE LEDS 2,180 
Ot O NIC A IU 1,934 
jp AA OE | Visi dO.oic xx een dash eons seas dues poeta PEN IUD cae IS EVE 2,991 
ji! C tex oeeer OO AIEA IEE EE rr neos dae His Suh eek idee ree eee eee) 8, 421 
180]. vx A Cees DOI EA A AAA 8, 240 
INON PEE EEEE PS MODA E a Rad 2, 662 
i.c P ected OO O ER engine 356 
{O00 usada IEE titi COREL TURON A HUE RUE 145 
DOO voco via dece tuer heres ss dO oou sen Ens dowelinpDb As 91 
1902 M ———— ln ————— ———— n —— 82 
Total owe Lose xx a MN MM tM MM M RM | 49, 974 
CALIFORNIA. 


Manganese ores have been exploited at various times in a number 
of localities in California, but during the year 1902 only deposits in 
Alameda, San Joaquin, Santa Clara, and Stanislaus counties were 
operated. The quantity obtained in 1902, 846 tons, valued at $10,175, 
is the maximum production for the State. The total quantity mined 
from 1874 to the close of 1902, 11,358 tons, and the annual outputs 
appear in the following table: 


140 MINERAL RESOURCES. 


Total production of manganese ores in California, 1874-1902. 


Year. Quantity. Year. Quantity. 

f Long tons Long tons 
1874 to BO iuris 6,000. | 1896... enses deo exE x xRx n RR Y SEU ESQ RR 284 
TOBY pacc qo S 53:11 189] A O e 484 
L.C CR 886-1808... corse ecd uo SER M VR ox ere VS 541 
O — I A 705 1899. T 115 
E: y M EE A EA AEA E E A A VER REO 131 
Ii da 400 TO a a 610 
o iii A veu E EXE UO xaT Shin 846 
1896 ...... een MH 925 Total ....2..0.sceccececceccecees 11, 358 

COLORADO. 


In this State considerable quantities of argentiferous and manganifer- 
ous iron ores are mined, which are used either in the production of 
spiegeleisen in the steel works or as a flux by the smelters. "These ores, 
except those which are used in the production of spiegeleisen, are all 
accounted for in the iron ore report, but are mentioned here as they 
contain varying percentages of manganese. 

Any ore worth as much as $12 or over per ton, althougli it may con- 
tain desirable percentages of iron and manganese, is not considered in 
this class, as the high valuation is due to the amount of precious metal 
contained in the ore. 

The production of argentiferous and manganiferous iron ore in 
Colorado from 1889 to 1902, inclusive, is as follows: 


Production of manganiferous ores in Colorado, 1889-1902. 


——— | ————— | À | —— ]——————— |———M——M dJ—áá—ÁÁ——WÀ 


Manganiferous iron ores used 
for producing spiegeleisen ..| — 2,075 |.......... 


Manganiferous silver ores..... 53, 506 


———————— j| ef | ——— |1————————.| es | Y —— 


1900. 1901. 1902. 


—— | e d— |—— | o———— | ———— | —————— | ————— 


Long tons.| Long tons.| Long tons.| Long tons.| Long tons.| Long tons.| Long tons. 
Manganiferous iron ores used 


for producing spiegeleisen .. 9,072 16,519 18, 848 29, 355 43, 303 62, 385 13,275 
Manganiferous silver ores..... 137,597 | 149,502 99, 651 79,855 | 188,509 | 228,187 194, 132 


———— |———— — d ———— [MM | ————— d —ÓMÁ——————— | ——————————— 


Total ésa aria 146,669 | 166,021 | 118,499 | 109,210 | 231,812 | 290,572 207, 407 


GEORGIA. 


In the year 1902 the production of manganese ore in this State 
amounted to 3,500 tons, valued at $20,830, a falling off of 574 tons 
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from the 1901 production of 4,074 long tons. The total production to 
the close of the year 1902 is 91,594 long tons. 

The following table shows the quantities mined each year from 1866 
to 1902, inclusive: 


Production of manganese ores in Georgia, 1866-1902. 


a None reported. 


There are two manganese-producing districts in this State, one in 
the vicinity of Cartersville, Bartow County, and the Cave Spring 
district in Floyd and Polk counties. Ores have also been reported in 
other sections of the State, but none have as yet developed commercial 
importance. The mines in the Cartersville district only were active 
in 1902. 

MONTANA. 


In previous years this State has been comparatively unimportant as 
far as the production of manganese is concerned, but 9,000 tons of ore 
were reported as mined in 1902 from two deposits, and stocked at the 
mines. Analysis of the ore is said to show 45 per cent and over of 
manganese. 

If this ore is not high in phosphorus and silica it should command a 
ready market, provided the freight rates to steel works be not prohib- 
itory, and it would also be valuable as a flux. 


NEVADA. 


Mr. Daniel Boneili reports à number of manganese claims situated 
in the St. Thomas mining district, Lincoln County, Nev., lying at the 
foot of a range of basic eruptive masses, and forming one side of the 
Boulder Canyon, below Rioville. They are largely in beds, which he 
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says are quite extensive, and contain all the ores of manganese from 
rhodocrosate to pyrolusite. The ore is claimed to yield from 18 to 48 
per cent metallic manganese, but as there are no railroads in the 
vicinity, it is doubtful whether these deposits will be exploited in the 
immediate future. 

SOUTH CAROLINA. 


A small quantity of manganese ore, 8 tons, was shipped in 1902 asa 
sample from a deposit located near Greenwood, $. C. 


VIRGINIA. 


This State was formerly the most important contributor of manga- 
nese ore in the United States, the bulk of the mineral won coming 
from the Crimora mine, located near the railroad station of the same 
name. A company has taken hold of this old mine and is at present 
engaged in exploring it, in the hope of being able again to resume 
operations on a profitable scale. If this venture proves successful, it 
is probable that in the future this State will show an augmented out 
put. The amount mined in 1902, however, was but 3,041 long tons 
valued at $29,444, giving Virginia third position as a producer. It 
shows a falling off of 1,234 tons from the 1901 output of 4,275 tons. 

The annual production in this State from 1880 to 1902 is given in 
the following table, the total output for twenty-three years being 
191,067 long tons: 


Production of manganese ores in Virginia, 1880-1902. 


[Maximum in italics.] 


Year. Quantity. Year Quantity. 
Long tons. Long tona. 
jf. (E S,bbL.]| 1803: oeceesoira eA REESE DIRE tenes 4,092 
A A EEE 3.99) A Last Lax dpt ÓN 1, 797 
jp. T Soe amen e A 2,982 A esci el eve weet nesei 1,715 
1883 sates O carte aaar 5:955 | A sales suani. ane CUR 2, 018 
IBN ET EA exei Nass ou ud dicas crete 8:980 || 1800.2. Cove wes dacs da VEU 8, 650 
AA RECO UM AR ELE 18,745 EL. ar ts ds b, 662 
1850 vector RR TEQUE EEUUP ERR QRE bees £20,067 i| BOD: usse cds ub AA 6, 228 
A RE UEBER 19,535 || 1900. oops das ti 7,881 
bo ——Á—Á——— 17,040. || 100Tezosceescuzestése ea ruakecreR E sees 4,275 
1889 e ———R 14,516 4) 1902: 5c «ox ERE ARAS EE re Euer RE Ore 8,041 
i | des eres 191,067 
IM —————ÁÓr——HÁ— 6, 079 


USES OF MANGANESE ORES IN THE STEEL INDUSTRY. 


The manganese ore mined in the United States, and also that imported 
from foreign countries, is chiefly used in the production either of 
spiegeleisen or of ferro-manganese. 
ganese used in this form, or present in the metal prepared, varies, per 
ton of steel ingots, according to the practice of the works in different 


The quantity of metallic man- 


MANGANESE ORES. 143 


sections of the country, but an investigation shows that the following 
closely represent the average consumption for various classes of 
steel: 

Open-hearth steel, 13.5 pounds of metallic manganese per long ton 
of ingots. 

Soft Bessemer steel, 16.5 pounds of metallic manganese per long ton 
of ingots. 

Bessemer rail steel, 29 pounds of metallic manganese per long ton 
of ingots. 

These averages have been obtained from a number of plants, whose 
practice in open-hearth steel varies from the use of 9 pounds of metal- 
lic manganese per long ton of ingots to 37 pounds per ton, in the 
latter case the steel being used for special purposes. In soft Bessemer 
steel the variation is not so marked, running from 14 to 17 pounds. 
In Bessemer rail steel, however, the range is from 25 to 31 pounds of 
metallic manganese per ton of ingots, and in the manufacture of high 
carbon or high manganese rails even more than 31 pounds of metallic 
manganese per long ton of ingots are used. 


IMPORTS. 


The United States is ə large consumer of manganese ores, and 
owing to the insufficient supply of satisfactory native ores large quanti- 
ties are imported from various foreign countries, the quantity brought 
in during the year 1902 being 235,576 long tons, valued at $1,931,282, 
or $8.20 per ton. Brazil, with a total of 102,550 tons, was the prin- 
cipal contributor, retaining the first place, taken from Russia in 1901. 
The other important contributors were India, Cuba, Turkey, and 
Spain, in the order named, and smaller amounts were imported from 
Russia, Japan, Germany, and the United States of Colombia—the 
present Republic of Panama. 

The table below shows the imports of manganese ores into the 
United States during the calendar years 1899 to 1902, inclusive, by 
countries, together with the valuations of the ores: 


Imports of manganese ores into the Uniled States during the calendar years 1899, 1900, 
1901, and 1902, by countries. 


| 1899. 190. ` 1901. - | 1902. 
Country. ER EPS MDC M M M | cu RM SS SS ETS 

Quantity.| Value. Quantity.) Value. Quantity.| Value. Quantity. Value. 

Long tona. Long tons. lonaoña. Long tons. 
Brazil cscs ee 28,115 | $299, 877 54, 451 | $590, 824 48,029 | $460,024 102,550 $1, 006, 969 
Russia, Black Sea... 73,397 | 598, 644 132, 121 812, 592 32,600 | 224, 798 | 3, 338 24, 581 
British East Indies.. 17, 950 54, 471 10, 650 30, 787 11, 000 40, 148 64,170 352, 487 
CUBS ioo eiu seis id. 16,359 | 221,785 | 20,582 | 259,348 | 21,627 | 307,084 36,294 | 285,571 
Chileii v e xRS 17,575 | 111,726 9, 925 69, 670 14, 794 104, 364 Decret o 
Colombia ........... 8, 900 82, 489 7,902 86,678 2, 600 34, 800 700 8, 385 
Turkey in Asia...... 5,782 46, 822 7,062 49, 482 5, 980 A dat vet 
Turkey in Europe... 8,310 61,241 6, 186 43, 593 11, 879 87,380 12, 609 88, 979 


Japan ..............- 4,492 | 31,657] 5338] 44707. 5,985 | 52,4431 2,481 | 37,004 
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Imports of manganese ores into the United States, etc. —Continued. 


1899. 1900. 1901. 1902. 


Country. come A 05 epe 
Quantity.| Value. Quantity.| Value. ¡Quantity.| Value. Quantity. 
Longtona. Long tons. Long tons. Long tons. 
France.............. 2,9994 321; 080 | iis sc cel A soe coat A vapeur AA 
Germany............ 1,274 84, 927 1,696 | $43,025 4,184 | $76,827 2,155 $68, 241 
United Kingdom ... 134 6, 697 156 7,466 468 10, 563 451 10, 814 
French West Indiles.|..........].......... 65 A A reus RE Su lacwawee eee 
Greece .............. 3, 030 10, 526 50 BUT AAA A A A 
Quebec, Ontario,etc.|..........|].......... 39 1,100 468 3, 669 140 820 
Noya Scotia, New 
Brunswick, etc ... 78 2, 586 19 1,114 29 1,110 59 2,811 
Austria-Hungary ...|..........].......... 10 A ous CER A eoee me ees 
AAA A. O AA | vM 6,050 | 38,947] 10,464 48, 098 
Netherlands PRA, A A A RA 29 AA crus E Ata. 
AAA A A E A EE sel xut EE RE 165 1, 962 
Total.......... 188, 349 ¡1,584,528 | 256,252 2,042,361 | 165,722 [1,486,573 | 235,576 | 1,931, 282 


The importations in 1902, by customs districts, indicate that 85 per 
cent, or 200,434 tons, were received at the port of Baltimore and 12 
per cent at Gulf ports, the remainder being scattered among a number 
of ports, situated principally on the Atlantic seaboard. 

The following table presents the quantity and value of the manganese 
ore imported into the United States during the calendar years 1899 
to 1902, inclusive, by customs districts: 


Manganese ore imported into the United States during the calendar years 1899, 1900, 1901, 
and 1902, by customs districla. 


1902. 1901. 1900. 1899. 

Customs district. |—————————— —— ————— aa) —_—___ 

Quantity.| Value. Quantity. Value. Quantity. | Value. |Quantity.| Value. 

Long tons Long tons Long tons | Long tons 

Philadelphia, Pa.... 1,007 | $30,927 24,396 | $188, 869 80, 333 | $726, 545 90,583 | $655,061 
Baltimore, Md ...... 200, 434 (1,583,303 | 120,579 1,004,750 | 161,932 1, 134, 823 80, 006 739, 547 
New York, N. Y..... 4, 287 77,978 8,103 | 110,979 18,883 | 176,944 14, 762 152, 969 
il E A A A (ek sese Had Wave ie besa erre Rois Pen 2, 901 82, 248 
Pittsburg, Pa........ 10 850 40 2, 994 25 1,573 44 2, 478 
Newport News, Va.. 53 1,616 26 862 15 568 26 1,851 
Chicago, Ill ......... 116 4,874 48 2 892. E oben due 16 596 
Boston, Mass........ 32 1, 450 26 691 1 24 5 116 
Passamaquoddy,Me.|..........]..........]..........]. -........ 2 80 4 82 
Pensacola, Fla...... 5, 339 46,281 8,935 | 127,159 |. a sous So wee es sn [ees EXE 
Mobile, Ala ......... 24.158 | 183,157 3,100 44,100 |.......... | iaa das suras El E 
Huron, Mich........ 30 240 396 92170. access a A d iowa eiue 
Champlain, N. Y.... 30 240 72 499 |. ot eo een ua DENN. A, up 
All others........... 80 366 2 108 61 1, 849 2 96 
Total.......... 235, 576 [n 981, 282 | 165, 722 |t, 486, 573 | 256,252 2,042,961 | 188,349 | 1,584,528 


The relative quantities of domestic manganese ore produced and of 
foreign manganese ore imported indicate that the importations have, 
as a rule, showed an almost constant increase from 1889, with the 
exception of six years, and that the domestic production has fallen off. 
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The average for the last fourteen years is 14,130 long tons of manga- 
nese ore produced in the United States, valued at $129,497, while the 
amount of imported ore for the same period shows an annual average 
of 102,639 long tons, valued at $930,602. 

The following table illustrates the relative quantities and values of 
domestic and imported manganese ores from 1889 to 1902, inclusive: 


Relative quantities and values of domestic and imported manganese ores, 1889-1902. 


Domestic production. | Imports. 
Year eo ar sau IO PA A 
Quantity. Value. Quantity. Value. 
Long tons. Long tons 
1889 er DE 24,197 $240, 559 4, 286 $78,391 
ps M — ————— ——— 25, 684 219, 050 34, 154 516, 900 
o m — Pen 23, 416 239, 129 28, 825 880, 618 
1802 Loos cvs p UC RU SERRE IM O INS 18, 613 129, 586 58,672 840, 811 
O E E A 7,718 66, 614 68, 113 880, 238 
jns e rper 6, 308 53, 635 44, 655 432, 561 
bo cssc ERE CVM ERES [sna xus de bue Cb ne wire cia EE 9, 547 71,769 86, 111 747,910 
1896 0222:95 2 m A eee essence RN ERE 10, 088 90, 727 81, 489 250, 468 
re ——————— E 11, 108 95, 505 119, 961 1, 023, 824 
pol XR 15, 957 129, 185 114, 885 831, 967 
p c E E E E T E E ees setae 9,935 82, 278 188,349 | 1,584,528 
o 2299 ee Buc a a DII so sed aueicep EOS 11,771 100, 289 256, 252 2, 042, 361 
190] A A A A 11, 995 116, 722 165, 722 1, 486, 573 
A O eb soled 16, 477 177,911 235, 576 1, 931, 282 
Total for 14 years ................ essere eene 197,814 | 1,812,959 | 1,436,950 | 13,028, 432 
Average for 14 years...................- eese 14, 130 129, 497 102, 639 930, 602 


PRODUCTION OF MANGANESE ORE IN FOREIGN COUN- 
TRIES. 

As the importations of manganese ore are so prominently in excess 
of the domestic production, data concerning some of the sources of 
foreign manganese ores appear in the following pages. Because of 
the present close geographical and the future commercial relationship 
of the two countries to the United States, the manganese deposits of 
. Cuba and Panama receive special attention. 


CANADA. 


Exploited manganese deposits in Canada are found in the Provinces 
of Nova Scotia and New Brunswick, but in the year 1902 only those 
in the former province were active. The production for that year, as 
reported by the Canadian Geological Survey, was 84 tons, valued at 
$2,774, but the exports during the same period were 172 tons, valued 
at $4,062. The Geological Survey of Canada explains that these fig- 
ures would seem to show that there are other producers of manganese 
ore, but so far these have not been located: The amount of ore mined 
in Canada from 1886 to 1900, inclusive, together with the total and 
the average value per ton, also the exports by provinces from 1873 to 
1902, inclusive, are given in the following tables: 

M R 1902——10 
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Production of manganese ore in Canada, 1886-1900. 


Year. Quantity. | Value. Sd 
Short tons 
pbo PCR O A M cH ORE PTT ER NEP 1,789 | $11,499 $23. 20 
TBST A he tae wes Sot aoe A ees ee ik ew ede su pene oY 1, 245 43, 658 35. 07 
TORR A O n bea O atur 1,801 47, 944 26.62 
MM CR Pd EET 1,455 | 32,737 22.50 
js PTT rn 1, 328 32, 550 24.51 
18912. 2c WERE ha ete eon tape sees SASS eee eee SEL Nese deis an o a EE 255 6, 694 26. 25 
A ite male ee DUE RM P dM dic «ieee eee wee eee EIS E 115 10, 250 89.13 
PR eo cai da A wha E dex EAE Re ee Oa eL E PEE 213 14, 578 68. 44 
TAM cs Soe na Us aad nu aera ets uix a Salar recite oie a DE wee ORE 74 4, 180 56. 49 
NAG oS ec Bouse E PERUPEECRMOSAMELEREN RE A EE PRESE Sai avant ene de Ee Ua sd 125 8, 464 67.71 
VOM ii A xr steve esee es t ge ca es e e REP DES 1231 3, 975 32. 19 
T s PEPPER ONERE A HE OO 15} 1,166 76.46 
ROS a a a ae 50 1, 600 82. 00 
a kayt t K LC. t A O SN 1,581 20, 004 12. 66 
A A AE 30 | 1,800 60. 00 


a Exports. 
bNova Scotía mined 63 tons. New Brunswick's product was 1,518 tons. 
o Nova Scotia mined 10 tons and New Brunswick 20 tons. 


Exports of manganese ore from Canada, 1873-1902. 


Nova Scotia. | New Brunswick. Total. 
Year. j OA ee en fe A 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tons. Short tona. 
Dre Mop PL Ss re 1,031 $20, 192 1,031 £20, 192 
TOP hss va vee wees A O 6 $42 776 16, 961 782 16, 973 
VAS — re 9 200 194 5,314 203 5,514 
pri EN 21 723 391 7,316 412 8, 039 
IN Id osse ea c CUTE a eR E AES 106 3,699 785 12, 210 891 15, 909 
VATS ives wai eA E 106 4, 889 520 5,971 626 10, 560 
VO EE E T T 154 7,420 1, 732 20,016 1, 886 27, 436 
Wi 79 3, 090 2, 100 31,707 2,179 34, 797 
TES VR is ace ase des das 200 18, 022 1,504 22,532 1,704 40, 554 
TEA 123 11,520 771 14, 227 894 25, 747 
iL. A A E 313 8, 635 1,013 16, 708 1, 326 25, 343 
IRE ea ie VR EUER RN we inte 184 11, 054 469 9, 035 603 20, 089 
A A E EE Re REA essex 71 5,054 1, 607 29, 695 1, 684 34, 619 
TENG eie odds kREXVEDEEA MR EUM aL rs a 441 854 1,377 27, 484 a 1, 818 58, 338 
IRR ck vxes E e Eua etter aeq dies 578 14, 240 837 20, 562 1,415 84, 802 
A Va pe taie se 87 b, 759 1, 094 16, 073 1,181 21, 832 
TESS ies se E UR Cie 59 8, 024 1,377 26, 326 1, 436 29, 350 
INGÜLL LLL Se eI ue ER RE LEASEPER MEO 177 2,583 1,729 34, 248 1, 906 86, 831 
IROL deseos pone uu e eiie Ra ERE 22 563 233 6,131 255 6, 694 
pr Me UU 84 6, 180 59 2, 025 143 8, 205 
1893....... EIEEE E S i ee 123 12, 409 10 112 183 12, 521 
|i PC 11 720 45 2, 400 56 8, 120 
1805 ai tua E E EEE 108 6, 348 » 3 1083, 6,351 
BEG PRINT ct A A E 1231 3,975 IP ves eras 1234 8, 975 
A Ee esa EE quls Mena us 151 A ru 151 1, 166 
IRUN I Codd 4 eine eee eee I LER 11 325 ldo saca senza ene ote as 11 825 
TRO cso cu bids pex o uve V Og . 67 2, 328 3 82 70 2, 410 
A uude eae aia a ree eaae wae A AO dis 94 1, 720 
TOOL e205 Guan O severe. PO nemen ewe exu pu ioe’ 440 4,820 . 
AAA A O AI A 4003 Va pi E 172 4,062 


a250 tons should be more correctly classed under the heading of mineral pigments. 
bOwing to changes in compiling customs returns, exports cun no louger be given by provinces. 
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CUBA. 


Two companies are actively engaged in mining manganese ores 
in Cuba, the Ponupo Mining and Transportation Company and the 
Standard Manganese Company, the total shipments from the port of 
Santiago de Cuba in 1902 amounting to 39,628 long tons. 

The Ponupo manganese ore is obtained from mines located near La 
Maya, about 16 miles northeast of El Cristo, the ore shipped having 
about 47 per cent of metallic manganese. <A description of this 
. deposit appeared in the report for 1899. 

The Standard Manganese Company's property, known as the Boston 
mine, is located about three miles southeast of the town of El Cristo. 
The mine is worked open-cut, across the crest of the hill, through 
mixed sandstone and manganese. The ore occurs in pockets, the bulk 
being in wash dirt; but by picking some good manganese ore is 
obtained which does not require washing. "When ready for shipment 
the ore is reported to carry about 50 per cent metallic manganese and 
from 1 to 3 per cent of iron. 

In a report on the mineral resources of Cuba, prepared by H. C. 
Brown under the direction of Dr. David T. Day, which appeared in 
the civil report of the military governor of Cuba, Volume V, Part II, 
is a detailed description of the manganese mines of Cuba. 


EXPORTS OF CUBAN MANGANESE ORE. 


The following table gives the Cuban exports from 1888 to 1902, in- 
clusive, the shipments in 1902 being the maximum annual production: 


Exports of manganese ore from Santiago district, Cuba, 1888-1902. 


Year. | Quantity. | Year. Quantity. 
Long tons. Long tons. 
TBO oiue ERO ea RO WR e a AW 1;942 || 1896... cc ce ies ` None. 
ii. CPU O T yi wr. mE None. 
1890 MD 21,810.|| A Xa quA e Vr E Eres 950 
A OE 21,987 1| 1899. A Fade pecu redu 13, 686 
IBS? Free sv EP 18,751 |, 1900................ ies wens E ERE CS 22, 600 
jM e Ab Qi Li ie RC | — 10,640 AE eene rennen 25, 183 
A E OR NH: iL c 39, 628 
A E E EEE E E E | 1, 394 
PANAMA. 


The following excerpts are from a paper by Mr. E. G. Williams on 
the ** Manganese industry of the Department of Panama, Republic of 
Colombia." 

Manganese ore has been found on the Isthmus of Panama through- 
out a region of nearly 300 square miles, over the greater part of 
which, however, it is found in small bodies without commercial value. 
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Only six mines, controlled by two companies, have actually shipped 
ore, although a large area has been taken up in mining claims. 

The ore-bearing region extends along the coast of the Caribbean 
Sea, beginning on the west near Puerto Bello and continuing easterly 
about 35 miles toward Point San Blas. Ore has been discovered in 
the interior, at à maximum distance of about 10 miles from the coast. 

The first shipments from the region were made in 1871, from the 
village of Viento Frio. This early mining was primitive, and consisted 
in breaking up surface bowlders near the sea and packing the ore to 
the coast upon men's backs. Probably 1,000 tons of ore were shipped 
in small vessels, mostly to England, between 1871 and 1875, when the 
loss of a schooner near Viento Frio caused the abandonment of the 
work. 

The discovery in 1890, about 5 miles south of Viento Frio, of large 
bowlders of high-grade ore upon the surface, which had been unknown 
to the early miners, caused a revival of interest in manganese mining 
in the locality, and led to the formation of the Caribbean Manganese 
Company, which in 1894 and 1895 constructed from the shipping port 
of Nombre de Dios to the base of the range upon which its principal 
mine was located a 3-foot gauge railroad, 9 miles in length, with 
maximum grades of 5 per cent in favor of the traffic and maximum 
curves of 40". | 

Except this company, the only shipper from the region has been 
the firm of Brandon, Arias & Fillippi. The Caribbean Manganese 
Company has shipped ore from four properties, the Viento Frio, the 
Carano, the Concepción, and the Soledad. "The firm has shipped from 
the La Guaca and the Culebra mines. All the mines mentioned are 
near the railroad except the Culebra, which is on a small island about 
12 miles east of Nombre de Dios. Some ore has been mined at 
Meamar, about midway between Nombre de Dios and Culebra, but 
none has been shipped. 

The total production of the region to date has exceeded 60,000 tons. 

All of the ore deposits are upon the Atlantic slope of the Cordilleras. 
The manganese deposits occur upon the comparatively low lands near 
the sea as well as upon the summits of the hills in the interior, and the 
Culebra mine is, as stated, upon an island, a remnant of the mountain 
spur which here approaches the sea. 

The rocks immediately associated with the manganese deposits are 
all of sedimentary origin, probably originally shales, but so greatly 
decomposed as to leave their original character doubtful. In the 
vicinity of some of the ore deposits the rocks have been metamor- 
phosed into a jasper, and thus preserved. 

The surface clays are usually light yellow. Where associated with 
ore in place, however, the clay is generally bright red, but it is found 
in all shades from red to white, the colors resulting from the various 


Sli. d al "Er 
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stages of oxidation and hydration of the manganese and iron contained 
in the clay. 

The ore occurs as oxides. The principal variety, furnishing the 
greater part of the commercial ore, is psilomelane. Pyrolusite and 
braunite also occur. The psilomelane and pyrolusite are intimately 
associated, one oxide blending into the other without visible lines of 
separation. In massive psilomelane small cavities may be filled with 
pyrolusite, and clusters of pyrolusite crystals have been found radiat- 
ing fram a base of psilomelane. The psilomelane is massive and very 
hard. 

Samples of the purest ore of the Soledad mine analyzed by Prof. 
S. L. Penfield, of Yale University, gave the following result: 


Analysis of manganese ore from Soledad mine, Panama. 


Constituent. Per cent. Constituent. 
Manganese protoxide (MnO) ........... 78.25 | Magnesia (MgO) ................. eee 
Available oxygen (O) ...............-.. 11.83 |, Potash (Kg0) ............... cere een 
Copper oxide (CuO) .................... .67 || Soda (Na40) ............ cerne 
Quartz (SiO3) occ. sete Ran EVE T TES 2.00 || Water (H40) ................... ee eee 
Soluble silica (SiQg) .................... 2.67 || Phosphoric acid (P40;)................. 
s de (Fe404) ............... . 40 

Nas dpa e 
Alumina (A1,04) ........................ .21 Mane 

Lime (CaO) ....0c2cecececcecececececeees 1.82 cM I QE 


The Caribbean Manganese Company has reported that no manganese 
ore was mined during the year 1902, but the following table will show 
the shipments of manganese ore from Colombia, as reported to this 
office, from the year 1896 to 1902, inclusive: 


Shipments of manganese ore from Panama, 1896-1902. 


Calendar year. Quantity. Calendar year. Quantity. 

Long tons. Long tona. 
1890 es res uda Lose pale eR Ur ws 18,215 4 1900 «oou ove EE VES RP OR N E Va o ei 8, 610 
A A IS ra Fa DNE (a) WOM A x euam E anes Eee EY epe add 684 
ISSN SE E ud aaa e es xb E B.599- 7| 190] iia w ads sedan CR sees UR n . None. 


a Not reported. 
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BRAZIL. 


Mr. Herbert Kilbourn Scott, mining engineer, who has made a 
special study of the manganese ores of Brazil, is authority for the 
following: 


The manganese-ore industry in the State of Minas Geraes continued to expand 
during the year, the total quantity of mineral exported to consuming countries from 
this State during the year 1902 amounting to 141,859 tons, which was divided among 
the principal exporting firms approximately as follows: 


* 


Firm. Location of mine. Production. 

Long tona 
Usina WIRE cover RP EREPRE ER ios Miguel Burnier............. 48, 000 
Goncalves Ramos & Co .........................ceellele eee PIQUITY ocn 50, 000 
Société des Mines de Manganese de Ouro Preto ............. Sao Goncalo................ 44, 000 


The output of the Usina Wigg mine was shipped to England, that of the other 
firms going to United States consumers. 

The Usina Wigg mine is now the only one of importance in active operation in the 
Miguel Burnier district. The mineral of this mine occurs in a bedded deposit about 
23 meters in thickness, and work has been continued on it throughout the year, the 
average production being at the rate of about 4,000 tons per month. 

Owing to the high percentage of the moisture in the ore, due to its spongy charac- 
ter, American producers of ferro-manganese have not used this mineral lately, and the 
total output went to Europe. Attempts to dry or calcine the mineral with subse- 
quent briquetting have not been successful by reason of the difficulty of making the 
briquettes sufficiently hard to withstand the repeated handling before they reach the 
blast furnaces. 

At the Sao Goncalo and Piquiry mines in the Lafayette district the TT occurs 
as huge lenticular masses and is worked open-cut, the output of the two mines 
amounting to about 8,000 tons per month. The mineral is of good quality, although 
more phosphoric than that of Miguel Burnier, and owing to its freedom from moist- 
ure and its lumpy character it is preferred by the United States ferro-manganese 
manufacturers. 

Another large deposit of the same character as those of Sao Goncalo and Piquiry, 
situated in the same district, has lately been opened. It is known as the ‘‘Morro da 
Mina," and the natural conditions are so favorable for mining the ore, and the lentic- 
ular masses so large, that it has been possible within four months after operations 
were inaugurated to have a regular output of 500 tons per day. The first shipment 
of this mineral left for Europe in January of 1903, and it is said that the ore analyzed 
49 per cent metallic manganese, 0.08 per cent phosphorus, 2 per tent silica, and 2 per 
cent moisture. 

Several cargoes have been shipped during the year from the port of Bahia, nearly 
the whole of this mineral coming from the Onha mine, near Nazareth. The total 
amounted to 14,410 tons, but it is doubtful if there is any likelihood of increased 
exports from this district of Brazil in the future. 

The total shipments of manganese ore from Brazil in 1902 were 156,269 long tons. 


The manganese ore is transported from the mines in the State of 
Minas Geraes by the Central Railway of Brazil, the wide gauge of 
which is being extended to the station of Gagé, in order that the mineral 
from the Piquiry and Sao Goncalo mines can be transported without . 
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reshipment from the narrow-gauge road now running from the mines 
to the station of Lafayette. Owing to the increased output there may 
be a possible decrease in the value of the manganese ore, but if a market 
can be found for the Minas Geraes ores at present prices the produc- 
tion can be considerably increased over that of 1902. 


EXPORTS OF BRAZILIAN MANGANESE ORE. 


The importance of Brazil as a producer is exhibited by the following: 


Exports of Brazilian manganese ore, 1896-1902. 


Year. | Quantity. , Year. Quantity. 
Long tons. Long tons. 
T -——Á— M 14, 71071 1900.52 oae en ER n Ee E pF VR SEES a127, H8 
1807 E E E 14,370.11 1901... c sten e eR EE ve Rr UsUTERES b 95, 710 
1896 A E ET 2 «97. AIO: 1909. 5 cose sone iem wx uoto m e Ren 156, 269 
O deb vss es E eed wi MS j| 62, 170 | 
a Europe, 75,910; United States, 51,438. b Europe, 47,680; United States, 48,030. 
CHILE. 


Manganese ores are found in different portions of Chile, but the 
commercial mines are confined to the provinces of Atacama and San- 
tiapo. Other deposits have been exploited in the provinces of Acon- 
cagua and Coquimbo, and still others are reported farther south. 
Practically all of the manganese ore produced is exported, the yearly 
quantities shipped from 1885 to 1901 being as follows: 


Exports of Chilean manganese ores, 1885-1901. 


Year. | quantity. Value. | Year. | Quantity | Value. 
| 


Long tons. i lamg tons. 

4,041 BOR Suec? vk aa EO v e ER 47,238 | $371,374 
23, 928 Re OPI NESSUN LU UE. 23, 696 186, 747 
47,521 nC EE 25,740 | 202,335 
18,719 [54e II Ros ru ots 23,156 ve actos 
28,683 A | IBB A er rhet ren 20, 522 163, 165 
47, 986 800 L6 cn cov cese Duos use des 40, 285 448, 195 
34,462 A oce zoo s ved PvE canoes 25,319 ear 
50,871 | $399, 881 || 1901 ................. sees 31,477 dooeecevsess 
36, 162 


152 ° MINERAL RESOURCES. 


GREAT BRITAIN. 


In Great Britian a limited quantity of manganiferous iron ore is 
obtained, the production in 1902 being 1,278 tons, a decrease of 368 
tons from the 1901 production of 1,646 tons. 

The following table shows the quantity of manganiferous iron ore 
mined in the United Kingdom from 1884 to 1902, inclusive, together 
with the valuation of the same: | 


Production and value of manganiferous iron ores in the United Kingdom, 1884-1902. 


Year. Quantity. | Value. Year. |. Quantity. | Value. 
Long tons. Long tona 
|o ME 909 | 921 || 1894-5. ia 1,809 $3, 582 
j|. E EET 1, 688 11,669 || 1895 .............--- eere 1,273 3, 323 
LO —— ————— 12, 763 52; 122 1| 18960 2o o ccc s eer rh roe 1,080 2, 983 
AAA ES 13, 777 53,712 {| IBT onea eat Ra E ERERFS 599 a1, 650 
INS. LI noui fou vee settee des 4,342 9,361 || AMA 231 974 
1889 C —— UP (— 8,852 81,354 || 1899 AA 415 1,212 
18905. ds ros 12, 444 32, 588 | 1900 oras iran 1, 362 3, 285 
DBO) A see eee fasenes 9, 47 30,071 || 1901 dirias 1,646 |...... qus 
1892 — ——— — — 6,078 21,461 || 1902 id Arb Res 1,278 [35e ose 
1803... 1-120 ese POPE CPMe 1, 336 8, 688 
a Estimated. 
BELGIUM. 


Manganiferous iron ore is mined in Belgium, the amount produced 
in the year 1900 being 10,820 metric tons, valued at $25,158. 

The following table shows the quantity and value of manganiferous 
iron ores mined in Belgium from 1880 to 1900, inclusive: 


Production of manganiferoua iron ores in Belgium, 1880-1900. 


Year. Quantity. | Value. Year. ` Quantity. | Value. 
Metríc tona. Metric tons. 
TBS m —À—— ens: 700 $772 || AAA pe RR EXUSE 18, 498 $49, 022 
188]. s sudor Ivi Eis dos 710 444 1. A cece ed 16,775 40, 202 
DBS? Lacu ecco eeu EE Eee 345 338 | Moers cts O A 16, 800 38, 793 
BSS. oc ice aa REPRE RE 820 191 4 AAA emen 22, 048 53, 596 
VOSA ———"— tanec 790 AA 22,478 55, 260 
A IA AI cto t biete e IBUD Colo coe iwuse ee pees ek 23, 265 66, 589 
A a aSa 250.]^ 3:982 AAA AA 28,372 66, 141 
IBS assu ses eua RIEN LES 12,750 30,079 || 1898 .........ooooooocoo.oo.. 16, 440 40, 820 
1888... 2 oso eee S ERES 27,787 62729: if 1899 ci ica 12,120 30, 245 
IBRO. 2 uod eR vISSER RT ERA 20, 905 47,864 1.1900... sve n exes 10, 820 25, 158 
1890 nc oue a ae ERE e 14,255 83, 968 
| 
FRANCE. 


Manganese ores are obtained in two departments south of L'Ariége 
and in the western and central sections of Saóne and Loire, the 
Comité des forges de France giving the production in 1901 as 22,300 
metric tons. The production for 1902 has not been collated and pub- 
lished at this writing. 
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The annual production and,value of the manganese ores mined in 
France from 1886 to 1901, inclusive, is as follows: 


Production and value of manganese ores in France, 1886-1901. 


Year. Quantity. | Value. el | Year. Quantity. | Value. Berton 
—————  0— EE ———————— | | | o o 
Long tons Long tons 
1886 .............. 7,555 | $53,099 $7.03 | E 32, 239 | $192, 264 $5. 96 
1887 ici e 11, 932 50, 501 4.23 |, 1896.............. 30,385 | 177,698 5.85 
1888 — eee 10, 873 60, 757 5.59 || 1896.............. 30,797 | 179,297 5.82 
1889 AA 9, 842 59, 000 5.99 | 1897.............. 36,612 | 200,720 5. 48 
1890.............. 15, 731 89, 517 5.69 || 1898.............. 31,396 | 160,383 5.11 
1891 M 15,101 | 90,316 5.98 | 1899.............. 39,270 | 215,581 5. 49 
1892 ....... se 31,894 | 205,074 6.43 || 1900.............. 28,534 | 164,050 5.76 
1898 AAA 37,406 | 290,073 4.75 |, 1901.............. 2L 948 sul RESISTIT 
GERMANY. 


The greater portion of the manganese ore produced in Germany 
comes from the Kingdom of Prussia, and should be more properly 
classed as a manganiferous iron ore. A small amount of true manga- 
nese ore, however, is obtained from the other German provinces. 
The total amount of manganiferous iron ore mined in Prussia in 1902 
was 48,882 metric tons, valued at 530,000 marks ($126,140), and the 
production in other portions of Germany amounted to 930 metric tons 
(915 long tons), valued at 49,000 marks ($11,662). 

The production and value of manganese ore mined in Prussia from 
1881 to 1902, and in all Germany from 1890 to 1902, were as follows, 
those for later years being furnished by Mr. E. Schrodter, secretary 
of the Verein Deutscher Eisenhütten Leute and editor of Stahl und 
Eisen: 


Production and value of manganese ores in Prussia, 1881-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Long tons. Long tons. 
o NRI NEM 10,911 | $79,104 | 1892 .................-.----- 30,892 | $101,844 
j[.. A 4,597 | 33,745 | 1893 oe ee eee eee 38, 384 98, 506 
MARR aid ERES 4,602 | 28,423 |! 1894 .... LL sse 41,854| 94,992 
TOBE MENU E 7,629 | 43,118 | 1895 ..........- eese 39,266 | 100,832 
TADS cocec A 14,464 | 81,302 |, 1896..............--- sese 42,925 | 97,469 
a E 24,649 | 177,066 | 1897 .............ee sese 44,538 | — 98,185 
[RR RR 35,957 | 228,439 | 1898...............--....--- 41,565 | 92,050 
(T. ORC 26,877 | 147,250 | 1899 ..........-e seen ene 59,425 | 151,368 
A 48,311 | 216,381 EN 57,100 | 157,271 
A 39,497 | 174,428 | 1901 ...o..oocccccccoccocos: = 54,984 | 155,652 


NOON ste E 86,278 | 174,624 || 1902 -........000000000000000 48,110 126, 140 
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Production of manganese ores in Germany, 1890-1902. 


Year. Quantity. | Year. Quantity. 

Long tona. | Long tons. 

1590 tas IEA AN 45, 694 

WOOL 1: 0cE O arc duobus 39,698. | W808 id ta di ssl 42, 669 

PSO PM HEINE | — 92,341 | 1899... essent censes 60, 360 

1803 RE sex II est | 40. 057- | 1900. ceo b oe ache ere desees 55, 269 

v uM ETE HEN CE 43:019:| 4001.5 ieee o Gos aut cet huit b5, 796 

O ow esce bates 40:674 A SEs ee ate Me ts 49, 025 
1806 c5 Siac E etti eei du 44, 350 | 

ITALY. 


Italy contributed 2,477 metric tons of manganese ore in 1902, and in 
addition some manganiferous iron ore. 

The following table gives the production and value of maganese and 
manganiferous iron ores in Italy from 1860 to 1902, inclusive. 


Production and value of manganese and manganiferous iron ores in Italy, 1860-1902. 


Manganiferous iron 


Manganese ores. 


Year. ores, 
l | Quantity. | Value. | Quantity. | Value. 
Long tona. Long tons. 
IBO pe sd 612.| MAIS ls 
A ———— ——— 515 A S PEE 
A A E E A 1,714 LE AA ce dee eee os a 
1863 -—— — — —— € T 714 UN yr m EY NCR are ea 
TOGA Pe —Á————— ehet 712 8 967 asec inc beso saos 
A nos esuueb. pee n ed rs E E cuit: 71 5:710: duces A 
PROG fe dues et iescaes O Sune soca taste cutee 711 TAL doses imcosesuce p 
1867 a dcus des eons weet whe eb uu noob eL CUL ud 677 R079 A eim es 
pL PN A COP Roue 661 (NM A E ones 
T309 Arc T 758 10:403. | oos eccle ehe es 
y me" —P——— ru 630 O |: ete — Á— 
TSG Lois Eure bu Ede cnc See iene otk ete eee OE aquae 779 E oso accuses econ ees 
TS 02 ee Tm NATO €— 1,125 j PAND D AAA ES E 
jv p EU A Db. Ga ese 3,103 46. DIN | Locos exe 
e ss TRE VPE INDRDES Ket 0 3, 169 98, 697 3,445 $6, 755 
TO c lek este Gera eee — M JEN eat d EE | 3, 750 64, 341 19, 684 96, 500 
Ii A P 6, 800 61,074 22, 878 93, 315 
PSE Tg tehsil Neda oie seas eons be ee ee tees | 6,7 56, 546 7, 874 26, 248 
Ly Tp rrr EE | 6, 550 46, 567 6, 365 15, 297 
yp e IURE ife ete Soe AT 5,614 33, 842 1,366 2,679 
CC NOR ER Ste AO E E LE | 6,373 | 40, 682 20,148 | — 63,214 
I Eoia vau S Sx gees Ies iato E eee eee ee eee 8,629 45, 219 «29, 526 a 92, 610 
I882 i eo TE O n qu ae 6, 868 67, 201 a29, 526 a 92, 610 
zo I ———— —————Ó 11, 204 52, 976 8, 858 27, 792 
ISB M siecle SOs inate cecil PLE 871 POI AAA eel TER 
O tee tere ores 1,774 10,899 |. oon chek A 
1880 oe T —————————— 6, 473 30,943 A rr eR 
1887 E IDEA DRE TRO 4, 363 21:812 E tese discas des De 
j| m —— Á—— a € 3,573 15,004 A Panes ae z 
AE wa ce A wae cee cd 2,168 9:998 A i caseobuecis 
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Production and value of manganese and manganiferous iron ores in Italy, etc. —Cont' d. 


Manganiferous iron 


Manganese ores. ores, 


Year. c= - EN IN 
Quantity. | Value. | Quantity. | Value. 


AA | ———————— 


Long tons. Long tona 
) Ke Pr EP we es eee week 2,391 | $12,467 |............]. ......... 
p "T | 1,223 | 8057 4,519 | — $8,028 
IER odas A O V Maca a es Mare ite D T | 797 6, 320 8, 666 14, 445 
o MF" cp RE 748 4, 536 5, 718 8, 971 
TBO ot densa train aeration ie | 4,544] 13,684 .........- enses 
TOG es eae a Cee te ea eee aoe dtu M es 1, 860 19, 734 9, 812 19, 300 
IST Los eec e oun dci e lava E ta e n n at as 1, 608 14, 483 20, 926 32, 529 
ISUM A a e ets qas bid M e epu aute e dA E 2,955 18, 052 10, 974 25, 823 
TSI ERU NO C MANDA e MEME 4,237 21, 647 29, 402 74, 449 
1900 ioi edidi O a D AR rer eR V 5,919 29, 910 26,377 64, 655 
DOO. sol. v ued x EE Ranae ede EA x UE EE CA EUM 2,147 16, 052 23, 900 58, 131 
1908 ulna aA ORE d PROCURE A ERI taa 2,438 ie 22,745 |.......... 


a In original, 30,000 metric tons, valued at 480,000 lire, possibly an estimate. 


SPAIN. : 


The greater portion of the manganese ores mined in Spain are of 
the carbonate and silicate varieties, being obtained in the province 
of Huelva. A small amount of oxide of manganese is also occasion- 
ally mined in the provinces of Obideo and Teruel. Mr. Carl Doetsch 
gives the total production of manganese in the province of Huelva, 
for the year ending December 81, 1902, as 62,944 metric tons. 

The table given below shows the countries to which this ore was 
exported for the years from 1899 to 1902, inclusive. 


Exports of Huelva manganese ores in 1899, 1900, 1901, and 1902. 


Quantity. 
Country. 
1899 1900. 1901 1902 

Metric tons. Metric tons | Metric tona.| Metric tons. 

Belgium and Luxemburg..................-. ccc cerne 127,743 | 126, 482 85, 951 57,927 
England ....... a 4,912 1,213 918 12 
ETHIOCO.I ii ai NC EE EpOUUE MK Hi S PES 4, 449 2, 221 2, 301 1, 823 
Germany dorcu Veg oua AAA AAA 1,980 AAA 2, 442 3,182 
TOUT, co E dae hia sean xa Qv S Ro RA deu o A RR 138, 419 129, 916 91,672 62, 944 


Production of manganese ores in Spain, 1890-1901. 


Year. Quantity. Year. Quantity. 

Long tons. Long tons 
INUU. Il ria Ru O a des 9,716 || 1890. donee ieee b eiu peste 90, 546 
BO C pP 6,883 11897 2 see Us dC CEUI ERROR RE EE E RM E TE 101, 937 
18592 ilu cc PeRex ERES REPRE REX EA 156,643 1 180 O UC COE Ee Is 136, 182 
jugd. namo. s M Lee Rd 1432711899 A 136, 533 
[Lr P UTI 4231219005, Ls tros xPRE EO Gh waded weee ews 127, 864 


a Province of Huelva only. 
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PORTUGAL. 


Manganese ore is mined in Portugal, principally in the district of 
Beja, in the province of Alentejo, the quantity mined in 1901 being 
reported as 9,400 metric tons. ; 


AUSTRIA-HUNGARY. 


Mr. Hans Hofer states that the official figures of production of man- 
ganese ore in Austria in 1902 are 5,646 metric tons, valued at 97,607 
crowns, or $19,814. 

The following table shows the quantity of manganese ore mined 
yearly from 1876 to 1902, inclusive: 


Production of manganese ore in Austria, 1876-1902. 


Year. Quantity. Year. Quantity. 
Centners. Centners. 
A eee eet 67,817 | 1890 344.28 ott tec eee ak: 80, 068 
Lyra ep E 16,999 || J89I. ze ose ceee wet IE RES WE VORNE Pa 52, 793 
Lys — ————— ———— 41,836. || 1892.22. crea 46, 000 
1879 UE E TN 84,337 || 1893................ ———— dn— 54, 000 
A T A E CUIU MIEL. : Nu A E aE 101, 120 
Ji... A A ENE 91,097 || 1809. A e a 92,270 
1882 1124 uere v E emcee esses 84, 183 ; Metric tona. 
jo rM PRI 93.82] WI ts 6, 012 
E A A pesewess 79423 WH SRS E aks 6, 132 
IBBO eee tase ieee E AN EE EE 51,547 1 899. eves Cox Dx nae etek ie ptas 5,411 
IBS Llosa telibee Qu das bem pe V P sla ees 92,401.11 T900. 05 core ea EUR RE TREE ORCI 8, 504 
TSS) os eee PLC acd aes: ose 93, 108 .|| 190) 5.52.12 Aper e See Siee oes sede 7,796 
1888 PO A ROUEN ROI LAS E AA eter Un ere aera a ia 5, 646 
[so Dr 39, 261 


a Including Bosnia. 


There were also obtained in the Kingdom of Hungary 7,347 metric 
tons, and Bosnia and Herzegovina were credited with 5,760 tons in 
1902. 

The annexed tables show the production of manganese ore in Hun- 
gary from 1897 to 1902, inclusive, and in Bosnia and Herzegovina 
from 1892 to 1902, inclusive: 


a 
Production of manganese ore in Hungary, 1897-1902.4 
s Year. Quantity. Year. Quantity. 
Metric tons. Metric tona. 
OST ott e fasse Nw eR EE EET E sees 3,976 || 1900..... V suas dauid ucl omen ou Eua dk 5,716 
TAOS (Lui besos beata me LE Vas 8:090 4] UML a rs ERE 4,531 
1900 "cR ER E A A E AR T 7,947 


a Ungarisches Statistiches Jahrbuch. 
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Production of manganese ore in Bosnia and Herzegovina, 1892-1902. 


Year. Quantity. | Year. Quantity. 
Long tons. Long tons. 
AAA A etu bc A 7,819-|| 1899: ais HE 5, 536 
1803 oe oue oe oa WES T NR DU TRU 8-016-|| 1900. ic 7,813 
1896 ....... viue SR VUES bau na MEE 86,7131 190 D. vor ERE S 6,147 
A &5.260 || 1902 54 deese Ele ae irae EE 5, 669 * 
INOS E a 5,235 


| 
a Bosnisches Bureau Montan Abtheilung. 


SWEDEN. 


Sweden has been a constant producer of moderate quantities of 
maganese ore, the production in the year 1902, according to the offi- 
cial statistics, being 2,850 metric tons, equivalent to 2,805 long tons, 
valued at 54,959 kroners, or $14,729, which is $5.25 per ton. 

The production and valuation, where known, of the maganese ores 
produced in Sweden from 1880 to 1902, inclusive, are given in the 
following table: 


Production of manganese ore in Sweden, 1888-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 

Long tons ; Long tons 
IRBE oed aaa uus e ves 9.037 RA INUG A Op d idees 2, 023 $7, 197 
A A ee e 8,509 |.......... AA T 2, 706 12, 616 
TAD RO E 10,529 livianas TAOS Locis cuu E RPEER REDE 2,321 11,060 
I Eott) A ie eod ps 8,936 |.......... ING. Lo Loose esce eme petierat 2, 581 11, 990 
W892 A i DRIN oe eek 7,708 AA AA Doro doo 2, 609 13, 179 
ASUS JM T 6,949 |.......... D ———————— 2, 235 11, 256 
o occi ed ese iD Ee oes 3,306 | ........- 1902 > oo s saecu EC E NRR E eS 2, 805 14,729 
A 5902008 c4 Lees ees 8,068 |.......... 


RUSSIAN EMPIRE. 


The Russian Empire is the principal contributor of manganese ores, 
over one-half of the year's production being credited to that country. 
Although the greater part of this ore still comes.from the Caucasus 
district, there has in late years been a considerable falling off in this 
product, due it is claimed to the lessened demand for foreign export, 
as a result of imperfect mining and sorting of the manganese ores. 
A number of small operators aim to mine in the aggregate a large 
amount of ore, but by indifference on the part of some to the proper 
preparation the general average of the ore won is reduced. High 
freight rates to the Russian shipping ports also have caused the Cau- 
casian ore to be displaced in some of the foreign markets by that 
obtained from Brazil. 

A number of investigations and reports on the subject of bettering 
the manganese conditions in this district have been prepared, the latest 
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being a recommendation for the erection of blast furnaces at Poti and 
Batoum (near which the mineral is found) for the reduction of the 
ore to spiegeleisen and ferro-manganese. It was, however, demon- 
strated hy the committee which investigated the subject that unless 
the Caucasus district received special advantages through export 
bounties and reduced transport rates Russian ferro-manganese could 
not successfully compete in foreign markets. The granting of these . 
benefits to the Caucasian industry alone is opposed by the manganese 
producers of the Nicopal district, which, however, is a comparatively 
small producer of manganese ore. Requests for reduced transporta- 
tion rates have been refused by the government, the opinion being 
that such a reduction would only benefit foreign buyers by causing a 
decline in the price of the mineral, this being stated to have been the 
result of the freight reduction made in 1899. It is stated that the 
stocks of manganese which have been accumulated at Tchiatour, 
Tchikour, Poti, and Batoum amount to about one year’s shipments. 
In addition to the Caucasus district manganese ore is also mined in 
the southern portion of Russia, as well as in the Ural Mountains. 

The following table gives the production and exportation of man- 
ganese ore in Russia from 1885 to 1899, inclusive, the statistics for the 
southern Russia and Ural districts being included; and the production 
for 1900 and 1901 is for the Caucasus alone. 

Mr. W. R. Holloway, consul-general of the United States at St. 
Petersburg, states that in 1900 the production of manganese ore was 
884,200 tons, the mineral being obtained from 372 mines. 


Statistics of manganese ores in Russia (in pooda).a 


Production. Exports. 
iun Ural PM Caucasus Total. |Caucasus.| Total. 

———————— ae os 

MENTITUS A 54,700 |...........- 3,640,800 | 3,695,500 | 2,567,000 | 2,567,000 
ORG PR eee es 80, 000 250,000 | 4,242,100 | 4,542,100 | 3,403,000 | 3,403,000 
Loy PC RERO O 50, 000 226,350 | 3,277,200 | 3,353,550 | 3,690,000 | 3,690,000 
LC ME A AN 82, 700 89,600 | 1,822,800 | 1,995,100 | 3,055,000 | 3,055,000 
E nanana o0nn. AE 179,100 341,500 | 4,243,200 | 4,763,800 | 3,237,000 | 8,237,000 
A E E 143, 500 528,100 | 10, 468, 100 | 11,139,700 | &, 235,000 | 8,235,000 
|) PE 118,000 660,000 | 6,126,000 | 6,904,000 | 4,575,000 | 4,575,000 
5 NE RENT 56,000 | 1,795,000 | 10,560,000 | 12,411,000 | 7,876,000 | 7,876,000 
io clea RR E RR tence 186,000 | 4,740,000 | 11,673,000 | 16,599,000 | 7,633,000 | 7,656,000 
[o A 108,000 | 3,562,000 | 11,193,000 | 14,863,000 | 8,961,000 | 8,965,000 
Iaea aaa eee 168,000 | 2,287,000 | 9,943,000 | 12,398,000 | 10,172,000 | 10,172,000 
OTRO 255,000 | 2,782,000 | 9,662,000 | 12,699,000 | 8,808,000 | 8,842,000 
A IR : 303,000 | 3,417,000 | 12,343,000 | 16,063,000 | 10,900,000 | 11, 441, 000 
Aia cnet! 396,000 | 3,640,000 ! 16,066,000 | 20,102,000 | 14,610,000 | 14, 950,000 
NU ai ume dt 111,000 | 5,919,000 | 34,077,000 | 40,107,000 | 23,849,000 | 25, 336, 000 
POO orn IN EE No EET 40; 363:486. A oa neon stars edo ve odes 
o MR PERO HH 22: 009/025. Soc cas de A A 


a One long ton equals 62 poods. 


b Exports in Russia not included. 
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TURKEY. 


Manganese ore exists in Macedonia and Asia Minor, but exact sta- 
tistics are not obtainable. Mr. Hugh Whittall, of Constantinople, 
states that the ministry of mines reports the quantity of manganese 
ore mined and exported in 1901 as 46,000 metric tons, and in 1902 as 
50,000 tons. 

GREECE. 

Greece mines manganese ore and also manganiferous iron ore, the 
quantity of the former in 1900 being given as 8,050 metric tons, valued 
at $45,170; and in 1901 the production was stated to be 14,166 metric 


tons, valued at $52,610. 
INDIA. 


The manganese industry in India is of comparatively recent origin, 
the first exportations of ore being reported in the year 1894, since 
which time there has been an almost constant growth, although in the 
year 1902 there was a slight falling off, the output in the year being 
but 157,780 long tons, as per the report of the under secretary of 
state for India. The greater portion of this ore is shipped to Great 
Britain, but a considerable quantity is also sent to the United States, 
the imports of the latter country in 1902 from India being given as 
64,170 long tons, valued at $352,487. 


Exports of manganese ore from British India by sea to other countries, 1894-1902. 


Quantity. Year. Quantity. 
Long tons. Long tons 
11,410. 1890 Weta a wea ers 87, 126 
15,816 || 19008 oc wos eee eee da 130, 670 
56,869 || 19018 ———cr etenesousens 162, 057 
73,680 || 1902 0... sakes cetera eI ESTE TERMES 157, 780 
60, 449 
a Production. 
JAPAN. 


Manganese ores are obtained in Japan, but the mines are not exten- 
sive, and the annual production is, comparatively speaking, small. 

The following table, taken from the Financial and Economical Annual 
of Japan, gives in the first column the production of manganese ores 
in that country from 1886 to 1901, inclusive; in the second column are 
the exports of this mineral according to the annual returns of the 
Empire of Japan (department of finance) from 1881 to 1902, inclusive, 
together with the value of the same from 1898 to 1902. As both sets 
of figures are claimed as official, no attempt at harmonizing is made. 

Of the 4,489,392 kin? of manganese ore exported during the year 
1902, 2,063,606 went to the United States, 1,464,172 to Hongkong, 


aKin taken at 1.3] pounds. 
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869,950 to Germany, 89,235 to Great Britain, and 2,429 to other 
countries. 


Production and export of manganese ore, Japan, 1881-1902. 


Year, pee) Eata vere! 
Long tons. | Long tons. 

A RE RON PERS A ol si 
CC NDERIT NI IN: us 
e E RE NS EIA DECR e 5] ARR 
DL. P nep" "PES A 
A ese pa Cae aw eeu LE Ln MEL LM dE KEV DONE 123 lesus t... 
A MORE a  ce | 392 AOE A: 
DRG MNT 302 a er re 
C CERRAR ERROREM HPLC eee N 688 BIS Jo ccescsoce 
JL MEMOREM tote Ne ena r E 916 A5 PA 
A O lee II Dae 2,526 2,604 l...... ..... 
MR KC ERE ORENSE EP ACE RR 3,142 8,178 |............ 
I ANNE A IE ONA ERE 4,891 4,948 |............ 
|. MIRA OR NU Nano PREMIO 15, 655 18, 510 $106,016 
T C NOME Rae ator dis IA | 13,007 17, 465 99, 007 
O O GTS 16, 338 97, 906 
rs MIENNE ORC RT RENE D CR A NOR | 17, 482 20,785 136, 668 
E A A 15, 031 14, 524 102, 248 
E uc va nasheed on tect am ETTE E zced | 11,207 9, 905 77,853 
A D RU RUNI IEEE ES | 11,049 9,157 76, 039 
ION eur RAD Cd Ld Re A s IO |! —— 15,430 12,576 111,750 
E use T DESCEND REIR 15, 858 8,726 93,214 
TE P RR A RR NOTER 2,625 |............ 


| JAVA. 
Manganese ore is obtained in the regencies of Pengasih and Mango- 
laen, the latest reports showing that 1,388 tons were mined in 1899. 
NEW ZEALAND. 

A small amount of manganese ore is obtained from this island, the 
amount mined in 1901 being 208 long tons, valued at £614, or $2,988. 
AUSTRALIA. 

NEW SOUTH WALES. 


The annual report of the New South Wales geological survey for 
1902 states that no manganese ore was mined in that country in 1902, 
although the mineral exists there. 


QUEENSLAND. 


Queensland contributes a small quantity of manganese ore, the 
quantity obtained in 1901 being reported as 218 long tons, valued at 
£795, or $3,869. 

The following table gives the production and value of manganese 
ores obtained in Queensland from 1851 to 1884 and from 1889 to 1901, 
inclusive. 
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Production and value of maganese ores in Queensland, 1881-1884 and 1889-1901. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Long tons. Long tons 
jt. ND HON 87 $1,263 | 18% A eo Rey ecn 140 $1, 936 
jt. CR 100 1,694 '| 1895 AA ieee 355 5, 387 
ip. A — 20 290 || 1896 ———— 300 4, 380 
TBR EE E E 55 799 i AAA 300 b, 475 
e M PNE 4 87 | I808 Ls deus ee e e ete 67 1,221 
1890... oos od E S 5 97. 1800 soo cree A 735 13, 775 
IBOT ioca s Eat eas 10 126 | 1900 5. s Ste sescctteea ds 75 998 
jo? APER PIENO on see AAN D oM ——— 218 8, 869 


SOUTH AUSTRALIA. 


In the year 1901 the official reports show that 192 long tons of man- 
ganese ore were obtained in South Australia, which were valued 
at £930 or $1,119. 


WORLD'S PRODUCTION OF MANGANESE ORES. 


It is impossible to secure late contemporaneous data of the produc- 
tion of manganese ore in foreign countries, but in the table given 
below the latest reliable statistics which were obtainable have been 
incorporated, together with the year which the figures represent. 
These tons are either long or metric, except in Canada, where the short 


ton is used. | 
World's production of manganese ores. 


Country. Year. | Production. 


Country. Year. tion | 

North America: Tons. | Europe—continued: | Tons. 
United States............. 1902 16,477 | Portugal ................ 1901 9, 400 
Canada a ................. 1902 172 Russia ................... 1900 884, 200 
Cuba T LL eco vae EE EE 1902 39, 628 Spain G A 1902 62, 944 

South America: Sweden ................. 1902 2, 850 
Brazil 4... sce 1902 156, 269 Turkey a cid 1902 50, 000 
Chiled... eins as 1901 31,477 || Asia: 

Europe AAA EPA 1902 157, 780 
Austria ............. usse 1902 5, 646 Tapatio cedere 1901 15, 858 
Bosnia and Herzegovina.| 1902 5,760 Javaa ciui seceEes Far. 1899 1, 388 
Hungary ...--——-— ces 1902 7,947 || Oceania: 

France 6120 ar 1901 22, 300 Queensland ............. 1901 218 
Germany ................. 1902 49, 812 New Zealand............ 1901 208 
Greece.................... 1901 14, 166 South Australia ......... 1901 192 
Ti ET 1902 2, 477 | 

a Ex ports. 
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COPPER. 


By CHARLES KIRCHHOFF. 


GENERAL TRADE CONDITIONS. 


The copper mining industry of the United States suffered during 
1902 from the reaction which followed the unsuccessful attempt during 
1901 to maintain the value of the metal at an artificial level. The 
collapse which came toward the close of 1901 left many producers 
committed to sales covering a long period, at low prices, with the 
menace of heavy accumulations of metal constantly over the market. 
Yet production was heavier during 1902 than it had been in 1901, 
because some of the important mines were worked to full capacity 
and because some of the enlargements and improvements previously 
begun became effective during the year. Furthermore, a number of 
new mining enterprises first produced important quantities of metal. 
On the other hand, accidents and labor troubles cut down the output 
of some of the larger undertakings. 

Unless unforseen events cause widespread or prolonged stoppage of 
operations at the mines, the production of copper in the United States 
will be considerably larger in 1903 than it has ever been. The Lake 
Superior district will yield considerably more copper; Arizona is 
expected to return a considerably larger product; Utah may reach a 
total of 35,000,000 pounds; and Wyoming, Nevada, Colorado, New 
Mexico, and the Southern States will report an increase. 

The consumption of copper in the United States has been enormous 
-- in 1902, and it has been larger, too, in other leading industrial coun- 
tries. It may be questioned, however, whether the rate of increase 
attained in 1902 will be maintained in 1903. 


PRODUCTION. 


The following table shows the production of copper in the United 
States since its rise to the dignity of an industry. For the earlier 
years the best available sources have been drawn upon for the esti- 
mates given. Since 1882 the figures are those collected by this office. 
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Production of copper in the United States, 1845-1902. 
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[Long tons.] 
Percentage 
of Lake 
Year. spicules Sui orion Mol 
produc- 
tion. 
Dry n m ER 100 12 12 
jj" ——— Hr ——————— —— € MT 150 26 17.3 
p y T —Q———— ÓÁ——— 300 213 71 
A E A O T T 500 461 92.2 
icy cr — E E E T E E E 700 672 96 
DADO a E T ME 650 572 88 
1 BSN ns 900 779 86.6 
po —— —Ó——Ó—————————————— 1, 100 792 72 
ijuod M PE 2, 000 1,297 64.9 
Lu. c —— ———— KM Ów€ 2,250 1,819 80.8 
NRI TERT 3, 000 2,593 86. 4 
A ee I DE 4, 000 3, 666 91.7 
ir e —————————— € 4, 800 4, 255 88.6 
IBON ceed retina es oun ARE EE ERA EE WERE ERES VE QUEM M Mab dim 5, 500 4, 088 74.3 
1850. ee ihre eee A NR Mn bu sey NR DAN EM KK D 6, 300 3, 985 63.3 
Lo p — Á———MH————— ——Á—Ó( 7,200 5, 388 74.8 
LRG D "——————— ————— —— — 7,500 6,713 89.5 
INO2 ss AA A A Ram Ei e Eu A dus 9, 000 6, 065 67.4 
jo ARR P 8,500 5, 797 68.2 
TA RAE 8, 000 5, 576 69.7 
||. MEET 8, 500 6, 410 75.4 
1856520: 5 ctos oe tds 8, 900 6, 138 69 
A RT 10, 000 7, 824 78.2 
So —— — —————Á—————— 11, 600 9, 346 80.6 
1569. 1.5 i E AE NETTE ta apn Ras sl tenth te SON 12, 500 11, 886 95.1 
TBI — ——— M ——— € —— P —Á— 12, 600 10, 992 87.2 
PST scenes Sepia UE e E deeded po de CCo tud couat lieder E 13, 000 11,942 91.9 
VITAE AA E E E E EE 12, 500 10, 961 87.7 
TR i RN TS 15, 500 13, 433 86.7 
INI Suo eee er eee abus eR QUEDA aeu e xad e ves use kere tee 17,500 15, 327 7.6 
A ee hc tee ts UE UD dE eMe 18, 000 16, 089 89.4 
IO. Lu zou VE Cece dots USQUE WE Se au dea eed stan ea E d 19, 000 17, 085 89.9 
ET IA RETE 21,000 17, 422 83 
jr mp "———— — ——— 21, 500 17,719 , 82.4 
pri IS A ARS AAA E EN 23, 000 19, 129 83.2 
A O O 27, 000 22, 204 82.2 
me dd a Percent- Percent- 
TARMO page [Lake So. co B 
Year. "United ' |Superior. Dire Montana.) of total Arizona. of total 
States. produc- produc- produc- 
tion. tion. tion. 
AA A 82, 000 24, 363 (1 AA err o o 
A eV E E 40, 167 25, 139 02.9 A AA AA A 
O E O 51,574 | 26,653 51.6 | 11,011 21.3 | 10,658 20.7 
jp. RE A E 64, 708 30, 96] 47.8 19, 256 29.8 11, 935 18.4 
A D EE 74,052 32, 209 43.5 30, 267 40. 9 10,137 13. 7 
j Eeto EEN kes unde ota bad 70, 430 36, 124 51.3 25, 362 36 6, 990 9.9 
APA ERE hes E GE. 81,017 83, 941 41.9 35, 133 43. 4 7,910 9.7 
TASS O leur wee dede eR 101, 051 38, 604 35.2 43, 704 43.2 14,195 14 
A se —ÜÓ— 101, 239 39, 361 38. 7 43, 849 13.3 13, 651 18.5 
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Production of copper in the United States, 1845-1902—Continued. 


Percent- 


Percent- Percent- 
Total pro- e of : ` 
y duction,| Lake Lake su: age of ri age of 
ear. United | Superior.) perior Montana.| Montana! Arizona.| Arizona 
States t of total of total of total 
: product. product. product. 
1B se ccu do adds 115, 966 45, 273 38.9 50, 437 43.5 15, 534 13.4 
PAO DE RED EET 126, 839 50, 992 40.2 50, 028 39.5 17, 800 14 
LA Botha ee aati ered eo os 154, 018 54, 999 35. 7 72, 860 47.3 17, 160 11.1 
ING  duadescu c eUE E RE ME EN 147, 033 50, 270 34.2 69, 290 47.1 19, 200 13.1 
IM adas 158, 120 51,031 32.3 81, 729 51.6 19, 873 12.6 
I8US ook eta ie a eines tuas 169, 917 57, 737 34 84, 900 50 21, 408 12.6 
A duce Liu tod cup M 205, 384 64,073 31.2 99, 071 48. 2 32, 560 15.8 
LOS Lon aedes dica 220, 571 64, 858 29.4 | 102,807 40. 6 36, 398 16.5 
o Caen ane nates Leere du Eus dre 235, 000 66, 291 28.2 92, 041 39.2 49, 624 21.1 
1899 EMO eS 253, 870 65, 803 25.9 | 100,503 89.6 59, 399 23.4 
A a aa A 270, 588 64, 938 24 120, 865 44.7 52, 820 19.5 
A iii e Le 268, 752 69,772 25.9 102, 621 38.2 58, 383 21.7 
190) uea UE Fue vea 294, 423 76,165 25.9 128, 975 43.8 53, 547 18.2 


Previous volumes of Mineral Resources contain a detailed state- 
ment of the copper production of the United States, territorially, from 
1883, when the statistics were first collected by this office, to 1893. 
Since then the production has been as follows: 


Total copper production in the United States, 1898-1902. 


[Pounds.] 
Source. 1893. 1894. 1895. 1896. 1897. 

Lake Superior .....................-. 112, 005,078 | 114, 308, 870 | 129, 330, 749 | 143,524, 069 | 145, 282, 059 
ATIZÜHB. eire. 9992 or9 er br eS 43,902,824 | 44,514,894 | 47,953,553 | 72,934,927 81, 530,735 
Montana ras 155, 209, 133 | 183, 072, 756 | 190,172, 150 | 221, 918,179 | 230, 2&8, 141 
New Mexico......................... 280, 742 31, 884 143, 719 l 2, 701, 664 701, 892 
California reci ——^ 239, 682 120, 000 218, 332 690, 237 11, 987, 772 
UI, os sec Stan II eda 1, 135, 330 1, 147, 570 2, 184, 708 3, 502, 012 3, 919, 010 
Colorado, including copper smel- 

(101: PASCI A INPUNE 7,695,826 | 6,481,413 | 6,079,243 | 6,022,176 | 11,873,033 
NEVA et AG eee 20: 000 5 is stig tet A AA aera cn FUE 
IATER 26:307 ada 1, 425,914 |............. 183, 277 
South Dakotas odiosa S Rod A ene O xoa aa 2, 440, 338 
Washington ................. eene 39, 780 A ar evo trente sU A 
Maine and New Hampshire ......... 

MM. sutor eus IUE 732,788 | 2,974,614 | 3,106,096 | 4,704,993 | 4,472,017 
Middle States ....................... 
Lead desilverizers, ete. 5 ............ 7, 456, 838 2, 136, 473 li 4,063,173 | 1, 400, 000 
Total domestic copper........- 329, 354, 398 | 354, 188, 374 | 380,613, 404 | 460,061,430 | 494,078, 274 
From imported pyrites and ores and 
up acr — — — 10,431,574 | 10,678, 434 | «5,300,000 | «5,900,000 | c12,000, 000 
Total (ineluding copper from 
imported pyrites) ........... 339, 785, 972 | 364, 866, 808 | 385, 913, 404 | 465,961,430 | 506, 078, 274 


a Copper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open mar- 
ket, sources not known. The quantity of Montana matte which goes to one of these works has been 
deducted. 

b For 1896 the quantity stated covers only that part of the incidental copper product the source of 
which could not be ascertained. 

€ Estimated. 
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Total copper production in the United States, 189$—1902—Continued. 


Source. 1898, 1899. 1900. 1901. 1902. 

Lake Superior....................... 158, 491, 703 | 147, 400, 338 | 145, 461, 498 | 156, 289, 481 | 170, 609, 228 
ATIZODA cuicos 111, 158, 246 | 133, 054, 860 | 118, 317,764 | 130,778,611 | 119, 944, 944 
Montalii rota 206, 173,157 | 225, 126,855 | 270,738, 489 | 229,870,415 | 288, 903, 820 
New Mexico................ eese 1,592,371 | 3,935,441 | 4,169,400 | 9,629, 884 6,614,961 
California ..............- esce ne. 16,925,634 | 26,221,897 | 28,511,225 | 33,667,456 | 25, 038, 724 
Dialis uis used eed eee oun 3, 750, 000 9,584, 746 | 18,354,726 | 20,116,979 23, 939, 901 
Colorado, ineluding copper smel- 

TOP MALONE REPRE QU QUU 16,274,561 | 11,643,608 | 7,826,949 | 9,801,783 | — 8,422,030 
Wyoming A RC er edd 233,044 | 3,104,827 | 4,203,776 | 2,698,712 889, 228 
NeyBds cid eee ds 437, 396 056, 715 407,535 593, 608 164, 301 
FAGNOv 35 cSenteddiess SIRE OR UPS EU Ve x WE 1, 266, 920 110, 000 290, 162 480,511 227, 500 
South Dakotas coi 1, 261, 393 17, 020 . 15,147 753,510 445, 663 
Washington lin educates A A A fe ae ule s uas 209, 297 
Maine and New Hampshire......... 

Vermont eM ] p oe E 
Tennessceland-Southerr BU toS 2-5: 5, 395, 226 4, 410, 554 4, 520, 495 6, 860, 039 13, 599, 047 
Middle States ....................... 
Lead desilverizers, etc. 5 ............ 3, 053, 336 3, 500, 000 3, 000, 000 531, 530 | 500, 000 
Total domestic copper......... 526, 512, 987 | 568,666, 921 | 606,117,166 | 602,072, 519 ' 659, 508, 644 
From imported pyrites and ores and 
IDHEIIO Soci o ave ce TRI EE .--- -| €19, 750, 000 | 23, 800,000 | 036, 380, 000 | «64,000,000 | c40, 000, 000 
Total (including copper from 
imported pyrites) ........... 546, 262, 987 | 592, 466, 921 | 642, 497,166 | 666,072,519 | 699,508, 644 


aCopper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open mar- 
ket, sources not known. The quantity of Montana matte which goes to one of these works has been 
deducted. 

b For 1896 the quantity stated covers only that part of the incidental copper product the source of 
which could not be ascertained. 

c Estimated. 


Since July, 1892, Mr. John Stanton, of New York, has collected 
monthly, from sworn returns, the following figures showing the pro- 
duction of the leading mines of Lake Superior, Montana, and Arizona. 
The estimate of outside sources is drawn, particularly recently, from 
official returns of many of the principal outside mines, large and small: 


American production of copper. 


[Long tons.] 


Reporting 


Yenr. mines. i nc Total. 
Second 6 months Of 1892.......... ccce ccc cece ccc cece cece cece eens 59, 239 6, 287 | 65, 526 
Dis NR TENTER 129, 760 12,730 | 142,490 
TOG AREE ere eee NN cepa hgh Sah on hat ih EVER 142, 543 17,080 | 159,023 
A REIR A Ae RHET PRIOR LP NR 155, 497 | 15,700 | 171,197 
1696 mec TTE 189, 494 | 14,400 . 203,894 
AA NC 204, 206 11,900 | 216,106 
DL A A AA 216,22 18,050 | 234,272 
PROG C e lada | 230, 806 31,400 | 202,206 
O A cc decDs le cr ute top A 227,987 40,500 | 268,787 
1901. A ess TRU A PEDE RU RON EN TE | 223, 355 41,900 | 265,255 
PT tee É——— P Ó | 258, 056 37,600 295,656 
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The monthly reports, in detail, for the years 1892, 1893, and 1894 
are published in Mineral Resources for 1895; for the years 1895 and 
1896 in Mineral Resources for 1896; and for 1897, 1898, and 1899 in 
Mineral Resources for 1899. For 1900, 1901, and 1902 the monthly 
production was as follows: 


American production of copper, monthly, 1900, 1901, and 1902. 


[Long tons.] 
1900. 1901. 1902. 
Month. | Report | outside | ough, | PROFE | onsite | motar, | RAPT | ontetde | mu 
mines, | "ources. mines, | Sources. mines, | 80Urces. 
January ..... 17, 613 3,400 | 21,013 19, 279 3,400 | 22,679 16, 155 3, 800 18, 955 
February .... 17, 497 3,400 | 20,897 17, 700 3,400 | 21,100 16, 931 3, 400 20, 331 
March....... 19, 883 3,400 | 23,283 19, 984 3,400 | 23,394 20, 335 8, 700 24, 035 
April ........ 20, 607 3,400 | 24,067 18, 038 3,400 | 21, 438 20, 824 8, 800 24, 624 
Mavic 19, 282 3,400 | 22.682 18, 892 3,500 | 22,392 21, 763 4, 000 25, 763 
JUNE cesse 19, 235 3,400 | 22,635 18, 901 8,500 | 22,401 22, 740 4, 000 26, 740 
Jüly sees 19, 612 3,400 | 23,012 18, 585 3,400 | 21,985 22,749 4, 000 26, 749 
August ...... 17, 667 3,400 | 21,067 19, 207 3,400 | 22,607 23, 196 a 2, 100 25, 296 
September...| 17,986 3,400 | 21,386 | 18,080 3,500 | 21,580 | 23,688 2,100 | 25,788 
October...... 19,95! 3,100 | 23,345 20, 498 3,600 | 24,098| 24,152 2,100 26, 252 
November...| 19,876 3,400 | 23,276 | 18,128 3,600 | 21,728 | 22,997 2,300 | 25,297 
December ...| 18,724 3,400 | 22,124 | 16,003 3,800 | 19,803 | 23,526 2,300 | 25,826 


Total .. 221, 967 | 40,800 | 268,787 | 223,355 | 41,900 | 265,255 | 258,056 | 37,600 | 290,656 


a The decrease in “outside sources" is caused by the largest of them becoming *' reporting mines.” 


—— — — — —————À— — — —— ae 


Early in 1903 large producing interests withdrew from the associa- 
tion, declining to furnish statistics in the future, so that the monthly 
compilations have ceased. 

A considerable number of foreign mines, including those of the 
Peninsula, the Cape, Australasia, Germany, and Mexico, report 
monthly to a secretary in London since July, 1892. Since then the 
production of this group, which maintains friendly relations with the 
American Producers’ Association, has been as follows: 


Foreign reporting mines. 


[Long tons.) 


Year. Quantity. Year. Quantity. 
Second half of 1892...... REIN 39, 655 || 1808, ccc succeeded d we vaca ee 84,554 
TROT PRIX S RI; 785 | A A 89, 240 
pr -—————  —— 88, 531 | A LRL PUE TO 89, 431 
PROS ced crema Mele ATE 86,178. 1I O cosas lass ce dation ia fep 100, 241 
ror PERRA A casanet B5; 19071-1909 2:5 roe nauar niani Ah 108, 875 


E E O T ante Nada 88, 270 
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According to the careful compilations of Mr. John Stanton the 
exports of fine copper during recent years have been as follows: 


Exports of fine copper from the United States. 


[Long tons.) 
Year. Quantity. Year. Quantity. 
jt: PC TE qd e mede 80:292. ||- TOUR eco ue A REDE 145, 115 
ins m C 15, OT I| IO nolecaswP case cObe wes eases 119,811 
TSO woe A os dee rd epos 04, 722:1: 1900 hack cect ote ax BUS REI MP UE oS 160, 082 
5s D —— ———— (n 125 70002 |. 1901.5. dx ta 94, 366 
IM OU PEREEPAS We RAP REN 129 210 || TOA <a 168, 767 


The details of this movement are dealt with elsewhere in this report. 


LAKE SUPERIOR DISTRICT. 


Ín previous volumes of the Mineral Resources the production of the 
individual mines has been tabulated from 1884 to 1891, both inclusive. 
Since that time some of the producers have reported to this office only 
with the understanding that the returns be regarded as confidential. 
The production of the majority of the mines is, however, given accu- 
rately in the published annual reports to stockholders. From these the 
following table has been compiled: 


Production of some of the leading Lake Superior copper mines, 1896-1902. 


[Pounds.] 

Mine. 1896 1897 1898 1899 1900 1901 1902 
Tamarack ....... 16, 014,860 | 20, 222, 529 | 19,660, 480 | 18, 565, 602 | 19, 181, 605 | 18,000,852 | 15,961,528 
Quincy .......... 16,863,477 | 16,924,618 | 16,354,061 | 14,301,182 | 14,116,551 | 20,540,720 | 18,988,691 
Osceola.......... 6, 251, 304 
Kearsarge ....... 1,377,226 |1,201,103 | 12,682,297 | 11,358,049 | 12,567,131 | 13,723,487 | 13,416,396 
Tamarack, jr....| 2,135,000 
Franklin ........ 2,746,076 | 2,908,284 | 2,623,702 | 1,230,000 | 3,663,710 | 3,757,419 6, 259, 140 
Atlantic ......... 4,895,985 | 5,109,663 | 4,377,399 | 4,675,882 | 4,930,149 | 4,666,589 | 4,919,366 
Central.......... 469, 243 611,172 29]. 239 AA A A etate penes 
Wolverine....... 2,220,933 | 2,316,296 | 4,588,114 | 4,756,646 | 4,778,829 | 4,946,126 | 6,473,181 
A A ON 42, 766 621,336 | 1,735,060 | 2,641,432 | 6,285,819 
AO AN A O A A EEEE OASES |^ 4,165, 781 
Trimountalh soc oo. eese vec use E wwe lees visecuncs A EE cece Poe pIS UE 5, 730, 8U7 
TSG ROVE AAA AA PR AO A A 2,171,955 3, 069, 748 
A AMM AA A ieee ws suns IN ensem 677,145 908, 179 


873, 297 | 2, 345, 806 


The annual report of the Calumet and Hecla Mining Company for 
the fiscal year ending April 30, 1903, shows a production of 38,316 
long tons of refined copper, as compared with 39,982 tons for the pre- 
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ceding fiscal year. The balance sheet for the last four years compares 
as follows for the fiscal year ending April 30: 


Balance sheet of the Calumet and Hecla Company for fiscal years ending April 80, 1900, 
1901, 1902, and 1908. 


1903 1902. 1901 1900 
A8SETS. 
Cash and COp POP se siiis ocior eS cance cena xim sexed $6,118,435 | $3,950,575 | $3, 487,855 | $5, 902, 859 
Notes and bills receivable ............................ 509, 584 366, 658 382, 011 573,576 
Insurance fund. usce eR veco as 606, 859 149, 936 pice 504, 583 
TOU) NM EP | 7,234,879 | 4,467,171 | 3, 869, 868 6, 981,019 
LIABILITIES. 
Drafts and bills payable.............................. 373, 681 502, 816 760, 899 495, 160 
Machinery CONtTACÍS.......oooooonncoccocconacacccoco. 304, 175 371,575 640, 838 1, 425, 000 
AA Uu e Nue qe Eus val | SCENE iar ave TNT) PORCH INA IAS 300, 000 800, 000 
TOllloscc esi E A e Quo udin 677, 855 874, 391 1, 701, 737 2, 720, 160 
Balancers O ÓN | 6,557,023 | 3,592,779 | 2,168,130 | 4,260,858 


President Agassiz, in his annual report, states that the character 
of the new openings on the conglomerate belt tributary to the Red 
Jacket shaft has been unsatisfactory. The six additional heads of 
stamps in the extension of the Hecla mill are in commission, and the 
equipment is most satisfactory. The plan is to equip both the mills 
according to the new system, and it is expected that the remodeling 
will proceed at the rate of four stamps annually. 

The report of the Quincy Mining Company shows that the produc- 
tion of the mine was 26,425,670 pounds of mineral, yielding 18,988,491 
pounds of refined copper, for which there was realized the gross sum 
of $2,275,819.25. Since the running expenses at the mine were 
$1,477,813.16, the taxes in Michigan were $49,091.54, and the smelt- 
ing, transportation, and other expenses were $185,887.31, there 
was left a mining profit of $563,027.24. Adding $18,091.27 realized 
from interest, and $13,005.62 from Hancock real estate account, and 
deducting $96,124.08, being construction cost less amount reserved 
from earnings of 1901, there is & net income for the year 1902 of 
$498,000.05. The Quincy mined 983,594 tons of rock, hoisted 984,594 
tons, and treated in the stamp mills 953,019 tons, which yielded 
21,504,860 pounds of mineral. The company is introducing exten- 
sively underground electric haulage, is substituting coarse crushing 
at the stamp mills, and is installing Chilean mills for treating the 
coarse sands from the roughing jigs. 

The copper production of the Tamarack fell off from 18,000,852 
pounds fine in 1901 to 15,961,528 pounds in 1902, which was largely 
due to the fact that the rock coming from the territory tributary to 
the new No. 5 shaft, which has a depth of 4,938 feet, was below the 
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average. There were mined in 1902 837,568 tons of rock, as com- 
pared with 773,783 tons in 1901, and there were hoisted 763,209 tons, 
as compared with 668,622 tons. The cost of mining per ton of rock 
was $1.81 and $1.97, respectively, and the cost of mining per ton of 
rock stamped was $2.30 and $2.44 in 1902 and 1901, the quantity 
stamped being 658,720 tons in 1902 and 626,905 tons in 1901. The 
cost of stamping per ton stamped was 23.299 cents in 1902 and 24.953 
cents in 1901. The costs compared as follows, per pound of refined 
copper: 
Cost per pound of refined copper at Tamarack mine in 1901 and 1902. 


| 1901. 1902 
At Gig ee hea bebes herum ts DLP C a UE mE LI CU E frs aa! 8. 48 9.51 
CODNITUCHION anio ci e A AE do....| 1.56 .97 
Smelting, freight, commissions, ete .............. ccce ccc ce ec c eee nce ec ccee do 1. 63 1.42 
OUR eI 11.67 11. 90 
Yield of fine copper per ton stamped ........ 0.0... cece ccc cee cece eecceeecees pounds..| 28.7 24.2 


Yield OF mineral «usa some vo reor Reb eco oe eese ote UE oes xxu dst wees per cent..| 60.01 61. 99 


The income of the company was $1,894,320.75 from 15,961,528 
pounds of copper, sold at an average of 11.87 cents, and $47,586.51 
from interest receipts. The running expenses at the mine were 
$1,518,044.60; the smelting charges, $128,098.92; transportation, 
$47,939.08; commissions and copper charges, $27,690.05; miscella- 
neous expenses at Boston, $22,826.32—a total of $1,744,598.97, leav- 
ing & mining profit of $197, 308.29, from which must be geduered 
$154.877.74 for construction expenses. 

Delays in the receipt of a new compressor plant, elena in 1901, 
which retarded production and a threatened cave-in in No. 5 Osceola 
shaft, made it impossible to attain the increased output for the Osceola 
mine. The yield in 1902 was, however, 13,416,396 pounds fine copper, 
as compared with 13,723,487 pounds in 1901. The results in 1902 were 
as follows as compared with 1901: Rock mined, 968,835 tons and 
958,272 tons; rock hoisted, 908,264 tons and 892,172 tons; rock stamped, 
830,400 tons and 793,207 tons; pounds of mineral obtained, 18,430,012 
and 18,807,616; yield of mineral, 72.797 per cent and 72.934 per cent. 
The cost, compared as follows: 


Cost per pound of refined copper at Osceola mine in 1901 and 1902. 


1901. 1902. 

Cents. | Cents 
AU WING uH soe tt ecu VR E A REEL denis arn E e paa E eee bse tele ate 10. 94 9.91 
CONSTITUCION suae ka Do sucus si da rA uu T UM QD SAU i m E A Slt apiMnpd 3.52 64 
Smelting, freight, selling, ete ........ 0... ec cee eee cee ee cen es ere e rrr er rr 1.45 1.22 


TOUR aioe eats tne seres loa 15.91 11.77 
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The greater part of the rock is now being furnished by the Kearsarge 
shafts, while a part of the tonnage comes from the old Osceola mine. 
The Tamarack, jr., branch supplies little rock. 

The total income of the Osceola in 1902 was $1,594,453. 76, including 
the receipts from 13,416,396 pounds of copper sold at an average of 
11.78 cents per pound. The expenses were $1,493,654.47, leaving a 
gross profit of $100,799.29. The construction account was $85,326.96. 
It is estimated that when the belated machinery is installed the Osceola 
will be capable of producing 25,000,000 pounds of copper annually. 

The annual report of the Franklin Mining Company shows an 
increased output, there having been obtained in 1902 from stamping 
315,687 tons of rock, 8,352,020 pounds of mineral, or 5,237,460 pounds 
of copper. In 1901 the production was 3,757,419 pounds. The total 
receipts for 1902 were $647,964, while the mining expenses were 
$521,432, and the smelting and transportation costs were $76,838. The 
cost of stamping was 28.81 cents perton. The old Franklin mine con- 
tinues to furnish nearly 10,000 tons of rock per month, and the Frank- 
lin junior conglomerate, which is low in grade, supplies the greater 
part of the product. 

The yield of the rock of the Atlantic mine during the year 1902 was 
the lowest on record, having been only 0.55477 per cent, and since the 
average realized was only 11.88 cents per pound, the mine showed a 
deficiency. The receipts for copper were $588, 200.73, and the expenses - 
were $598,910.18, a deficit of $10,709.45. "There was also expended on 
interest $5,059.79, for cost of exploration $13,175.90, and for improve- 
ments $20,441.26. During 1902 there were stamped 446,098 tons of 
rock, which yielded 6,847,270 pounds of mineral, and 4,949,366 pounds 
of fine copper. The costs were: 89.14 cents for mining, selecting, and 
breaking rock and all surface expenses; 5.97 cents for transportation 
to the mill; 25.03 cents for stamping and separating; 14.11 cents for 
freight, smelting, and marketing product—a total of mining expenses 
of $1.3125. During the early part of 1903 the Atlantic rock has 
shown considerable improvement. 

During the fiscal year 1902-3 the Wolverine Mining Company 
hoisted 299,922 tons of rock and stamped 279,011 tons, yielding 
11,330,370 pounds of mineral, which at 72.90 per cent gave 8,260,386 
pounds of refined copper, sold at an average of 12.48 cents per pound. 
The cost of producing the copper, exclusive of construction, was 
6.645 cents per pound; inclusive of construction it was 7.105 cents. 
The total receipts were $1,033,259 and the total expenses were 
$548,922, leaving a mining profit of $484,337. Construction costs 
were light, being only $38,014, which left a net profit of $446,323. 
The new stamp mill on Traverse Bay went partly in commission in 
August, 1902, and commenced to do full duty from the 1st of Sep- 
tember. It is capable of treating fully 1,000 tons per day, so that 
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the equipment is now equal to a yearly production of close to 
10,000,000 pounds. 

The Mass Mining Company produced, during 1902, 2,345,805 pounds 
of fine copper from 3,273,835 pounds of mineral, obtained from stamp- 
ing 152,562 tons of rock out of 203,769 tons hoisted. The receipts 
from copper and from assessments aggregated $509,602, while the 
expenditures included $302,394 for development, mining, and mill 
expenses; $39,468 for buildings and equipment at the mine; $75,000 
for buildings and machinery at the mill; and $38,581 for smelting, 
marketing copper, and other expenses. 

The production of the Isle Royale Copper Company was 3,569,748 
pounds fine in 1902, as compared with 2,171,955 pounds in 1901, the 
receipts being $425,195.23 from the copper, at an average of 11.91 cents 
per pound; $8,881.61 from 18,523 ounces of silver, and $66,768.64 
from interest receipts and other income. The running expenses at the 
mine were $400,539.52; the smelting charges, $25,461.83; transporta- 
tion, $6,403.63; commissions, $11,179.97, and miscellaneous expenses, 
$17,401.14—a total of $460,986.09, leaving a profit of $39,789.39. 
From this must be deducted $10,291.56 for construction and $8,657.&8 
for exploration. Two heads of stamps were operated during the first 
quarter of 1902, three heads to the end of July, and for the remainder 
of the year only one. 

The Isle Royale and Portage lodes have proven to be bunchy. 

The Champion Copper Company is a very important addition to the 
producing mines of Lake Superior. During 1902 the company had 
the use of a small head at the Atlantic mill, which crushed 66,257 tons, 
and also since August, 1902, a larger head at the Baltic mill. From 
the total of 120,485 tons of rock crushed by these the company obtained 
5,575,440 pounds of mineral, or 4,165,784 pounds of ingot. This 
was sold at 11.823 cents per pound. The Champion Company com- 
pleted in December, 1902, a four-stamp mill which is to have a crush- 
ing capacity of 2,000 tons of rock per day, which would be equivalent 
to a yearly production of 20,000,000 pounds of copper. The first head 
went into commission during December; the second in February, 1903, 
and the two others later. During 1903 two additional stamps are to 
be put in. 

The Champion Copper Company was organized in November, 1899, 
the St. Mary’s Mineral Land Company undertaking to provide one- 
half of the cost of development and equipment. It was organized with 
100,000 shares, $10.25 per share being paid for the land, and $14.75 
per share cash in assessments. The mine, however, proved to be 
larger than expected and the total cash expenditures with a four-head 
stamp mill completed, and with the mine sufficiently opened to deliver 
daily 2,000 tons of rock through four fully equipped shafts reached 
about $1,700,000 over and above the cost of the land. 
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One-half of the capital stock of the Champion Copper Company is 
held by the Copper Range Consolidated Company, who control all but 
27 shares of the 100,000 shares of the Baltic Mining Company and the 
Copper Range Railroad. The Baltic hoisted, during 1902, 302,805 tons 
of rock, of which 275,175 tons were stamped, producing 8,903,096 
pounds of mineral, or 6,285,819 pounds of copper, which sold at 11.872 
cents per pound. The Baltic Company has a capacity of about 
11,000,000 pounds of copper per annum when its mill is running on its 
own rock exclusively. During 1902 the running expenses at the mine 
were $475,989, and the smelting, freight, and marketing $58,224, leav- 
ing a mining profit of $182,762. The construction, taxes, and interest, 
however, aggregated $328,032. The extraordinary construction for 
the Baltic is now practically completed. 

The Trimountain entered the ranks of lake copper producers in 
1902 with a total output of 5,730,807 pounds of ingot. This will be 
largely increased during 1903. The stamp mill of the company, with 
its three stamps, will be in full commission, a part of the mill having 
been started in 1902. The Trimountain will also use two of the stamps 
of the Arcadian mill, so that itis likely, during the second half of 1903, 
to be producing at the rate of about 18,000,000 pounds per annum. 

Owing to delays by the contractors of the mill, the first head of the 
Mohawk Mining Company did not go into commission until December, 
1902, and the second head was not started until January, 1903. The 
third head is still under construction. During the first two months of 
1903 there were stamped 40,473 tons of rock, which gave 993,064 
pounds of fine copper, or an average yield of 244 pounds per ton. This 
indicates a yearly production, when the whole plant is in full operation, 
of about 9,000,000 pounds. The total receipts were $444,666.22, includ- 
ing $31,384.67 by balance, $308,026 from assessments, $77,991.23 
from sales of ** mohawkite," and $26,425.91 from copper. The expen- 
ditures were $463,433.02, including $446,070.79 at the mine. 

The Winona Copper Company has developed rather rapidly and is 
expected to produce some copper with a leased head of the Atlantic 
mill during 1903. The expenses at the mine during 1902 were $48,059 
and other expenses were $7,003. "The receipts from assessments were 
$90,744, and there was obtained from the sale of 101,188 pounds of 
copper the sum of $13,028. 

The Michigan Copper Mining Company has continued development 
work on the Branch, Calico, and Minnesota veins, producing a small 
amount of copper from the last. An arrangement has been made by 
which rock will be crushed at the Mass mill. The receipts were 
$295,876.81, including $13,972.08 hy balance and $190,471 from assess- 
ments, while the expenditures were $164,944.86, including $157,563.65 
at the mine. 

The Phoenix Consolidated Mining Company has continued explora- 
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tions on the St. Clair and West veins, which justified the beginning of 
the erection of a one-head stamp mill. The receipts were $201,891.50, 

including $200,000 for assessments Nos. 1 and 2, while the expenses 
were $93,052.43 for underground work, $43,753.81 for surface expenses, 
$16,106.55 for construction, $36,932.06 for railroad, and $39,564.77 for 
the mill. 

The Adventure Mining Company commenced stamping rock in its 
stamp mill in September, 1902, over six months later than was expected. 
The company sold in 1902 606,211 pounds of copper for $70,791, and 
received from assessments $2 200, 000, from interest $6,741, and from 
sales of silver $1,181. The expenditures for machinery, supplies, labor, 
buildings, and permanent improvements aggregated $703,723, and for 
organization $15,082. It is expected that the Adventure mine will 
supply and the two stamp mills will crush 1,000 tons of rock per day, 
yielding about 1 per cent of ingot copper. 

A number of South Range mines and the Stanton group have decided 
to build a refining plant on the shore of Portage Lake, 3 miles west of 
Houghton. The smelter, which will be erected by the Michigan Smelt- 
ing Company, will have five reverberating furnaces and one cupola. 


MONTANA. 


The collection of statistics of the production of copper for Montana 
involves certain difficulties, because some of the smelting works, not 
having converting plants, or not operating them, ship the mattes pro- 
duced to other works. There is therefore a danger of duplication 
which is avoided by the system of securing a statement from those 
works which treat custom mattes, giving the fine copper contents 
thereof. It is only natural, however, that the product of the initial 
plants and of the secondary works do not exactly agree, because the 
latter may fail to convert all the matte received or may draw on accu- 
mulated stocks of matte. In the former case the result may be too 
low; in the latter it may be excessive. In the long run, of course, 
the balance must be established, but there may be differences in indi- 
vidual years. It might be possible to arrive at exact figures for each 
individual year by taking into account the stocks at shipping and at 
receiving works, but it is believed that this introduces unnecessary 
complications. 

The United Copper Company lost its concolor n fire in August, 
1902, and although a plant at Dasin, Mont., was leased at once, the 
product was reduced for a time, in spite of tho fact that the smelter 
was operated partially on first-class ore. It is expected that the out- 
put will be at the rate of 40,000,000 pounds per annum when the new 
concentrating plant is in commission. The production for the calendar 
year 1902 is given at 30,374,696 pounds of copper, 919,590 ounces of 
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silver, and 11,269 ounces of gold, as compared with 30,318,328 pounds 
of copper, 1,083,474 ounces of silver, and 4,631 ounces of gold in 1901. 

The properties developed in the Butte district by Franklin Farrel 
and his associates have been acquired by the Pittsburg and Montana 
Copper Mining Company, who are building a large smelting plant at 
Butte, which, it is expected, will begin production in 1903. 


ARIZONA. 


The copper production of Arizona was less in 1902 than it was in 
1901, chiefly because some of the larger producers fell off considera- 
bly. The greater part of the decline was due to the restriction of output 
brought about at the United Verde mine at Jerome through a fire and 
through labor troubles. The Old Dominion and the Copper Queen, 
too, showed a falling off. On the other hand, the Arizona Copper 
Company increased over 10,000,000 pounds, the Detroit made a larger 
product, and there appeared as new contributors to the total the Shan- 
non, the Calumet and Arizona, and the Val Verde. 

The prospects are that the year 1903 will again witness a considera- 
ble increase, with at least a partial recovery by the United Verde, a 
full year's production on the part of the new mines of 1902, and with 
some additions by reason of the completion of plants still under 
construction. 

There has been a great deal of activity in the Bisbee district in the 
opening up and development of new mines by strong interests from 
Lake Superior, Pittsburg, and New York. One of these companies, 
the Calumet and Arizona, reached the producing stage in 1902. Four 
others, controlled by substantially the same parties, are being vigor- 
ously pushed forward. The great mine of the district, the Copper 
Queen, did, not, in 1902, reach the production of 1901. The work of 
building the new smelting plant at Douglas has been vigorously prose- 
cuted during the year and will be completed during 1903. 

A very important producer entered the ranks in 1902, the Calumet 
and Arizona Mining Company having started its smelting plant at 
Douglas on November 15, 1902. The production for the year was 
2,066,647 pounds from one furnace. A second furnace and stand of 
converters will be started in 1903 and a third furnace will be added as 
a reserve. It is expected that when the plant is in full operation it 
will produce about 35,000,000 pounds of copper annually. The mines 
are at Bisbee, the ore going to Douglas, and the converter bars are 
refined by the Nichols Chemical Company, of New York, the copper 
being sold by Phelps, Dodge & Co. It is estimated that the mine is 
developed to furnish ore for a period of at least six years ahead. 

In the Clifton district the Arizona Copper Company, limited, added 
over 10,000,000 pounds to its production in 1902 over 1901. During 
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the half year ending September 30, 1902, the concentrating mills 
handled 195,849 tons of crude ore, which yielded 28,806 tons of con- 
centrates. From the leaching of 35,721 tons of tailings 1,532,061 
pounds of copper was obtained. These corcentrates and richer ores, 
aggregating 54,486 tons and 1,653,209 pounds of copper derived from 
the leaching plant, were put through the smelting works and yielded 
15,049,065 pounds of ingot copper for the six months. The average 
yield of all the copper ores treated was 3.37 per cent, and the yield 
from the concentrated ores was 2.76 per cent during the half year 
under consideration, as compared with 2.95 per cent during the pre- 
ceding half year. During the year ending September 30, 1902, the 
accounts show net profits of £183,225 from the mines, and -£113,662 
from the railroad. The payments were £13,888 for mine adminis- 
tration, £8,306 for railroad administration, £2,506 for the Edinburgh 
office, and £25,718 for interest. There were placed to reserve 
£40,000, and there were paid on preference shares £24,531, which left 
a balance of £181,938. Out of this, dividends of 9s. 6d. per share 
were paid, absorbing £180,488. The general manager reports that 
the improvements on the railroad and on the metallurgical works are 
practically completed, so that the Arizona Copper Company is now in 
& position to produce annually a little over 30,000,000 pounds of 
refined copper. 

The Shannon Copper Company, which was organized in 1899 to 
acquire properties then owned by C. M. Shannon, at Clifton, Arizona, 
began producing in 1902. "The capital stock is $3,000,000 in 300,000 
shares, of which 185,296 shares have been disted on the Boston Stock 
Exchange. There are also $600,000 of 7 per cent bonds on the prop- 
erty, 20 per cent of the net earnings per annum being provided asa 
sinking fund. The mining property of the company consists of 43 
claims over 600 acres in area, one block of which is 4,300 feet in 
width, and is located at Metcalf, 7 miles south of Clifton, the ter- 
minus of the Arizona and New Mexico Railroad. It is adjacent to the 
producing properties of the Arizona Copper Company and near the 
Detroit Copper Company's mines. The development consists of about 
5 miles of tunnels, cross-cuts, drifts, winzes, and upraises, the vari- 
ous workings being connected with an incline tram, which delivers ore 
by gravity to the railroad at Metcalf, where it is transported 7 miles to 
the smelter at Clifton. The reduction plant. consists of two 250-ton 
water-jacketed blast furnaces, one of which was in operation during 
the latter part of 1902, and made over 2,000,000 pounds of fine copper. 
There is a 500-ton concentrator, built in two sections of 250 tons each, 
the first section of which was completed early in 1903. "The second 
furnace was blown in in April, 1903, the capacity of the whole plant 
being about 1,000,000 pounds of copper per month. 
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In this district, Edward H. Strobel, as lessee of the New England 
Copper Company, of Arizona, is developing a property on a consider- 
able scale. It has not yet, however, been decided to build a smelting 
plant. 

The Rroducers’ Mining and Smelting Company, of Chicago, whose 
mines are in southern Arizona, is erecting a smelter and is expected 
to become a producer of copper in September of 1903. — ^ 

The report of the Old Dominion Copper Mining and Smelting Com- 
pany shows a decline in the production from 10,004,787 pounds in 1901 
to 7,992,550 pounds in 1902. During 1902 there were mined and 
smelted 68,840 tons of ore, which yielded 5.8 per cent. The product 
was 7,705,327 pounds of pig copper, averaging 95.95 per cent fine, 
and 850,078 pounds of matte at 70.52 per cent. The sales of product, 
including a considerable part of & large stock carried over, yielded 
$883,378, and the outlays for mining were $392,507; for smelting, 
$293,670; for handling, selling, and generul expense, $130,559, and 
for construction and development, $47,175. The company is carrying 
out a comprehensive scheme of improvement, including the sinking of 
a new shaft and the construction of & new smelter and concentrating 
mill, so that a considerably larger product at a lower cost will be 
made. The aggregate freight rates on incoming and outgoing freight 
amounted to 34 cents per pound of copper produced. Under contracts 
made this will be reduced by about 14 cents per pound of copper. It 
is estimated that when the improvements have been completed the 
production will be at the rate of 20,000,000 pounds per annum, and 
that the cost will be reduced to about 8 cents per pound. 

A small quantity of matte, containing about 50 per cent of copper 
and 30 ounces of silvef, was produced by the Pride of the West Mining 
and Milling Company, but the property was closed down in the winter 
of 1902. | l 

The Black Warrior Copper Company made a small quantity of cop- 
per, but it is expected that an output of some magnitude will be 
maintained during 1908. 

The Imperial Copper Company, formerly the Silver Bell Copper 
Company, of Red Rock, Pinal County, is to start a new smelting plant 
to produce-upward of 2,500,000 pounds fine copper per month. It is 
not expected, however, that the works will be in operation until the 
middle of 1904. 

During the course of 1903 a new producer is to appear in the George 
A. Treadwell Mining Company, which controls property in the Verde 
and Big Bug districts, and proposes to use smelting furnaces in which 
oil is to be employed as a fuel. 

The Valverde Copper Company, at Valverde, shipped a moderate 
amount of copper in the form of matte, no converting being done at 
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the plant. It is considered provable that the production of 1902 will 
be doubled in 1903. 

Among the mines equipped with smelting works which did not turn 
out any copper during 1902 were the Rosemont, the Helvetia, and the 
Azurite. 


CALIFORNIA. 


There was quite a sharp decline in 1902 in the output of copper in 
California, chiefly because the mines of Shasta County did not make 
their normal quantity. Mine operations by the principal company, 
the Mountain Copper Company, were interfered with by a fire, and 
later in the year a strike of the workmen caused a cessation of oper- 
ations by both the Mountain and the Bully Hill companies, the yield 
of the former being reduced altogether about 10,000,000 pounds. The 
Mountain Copper Company produced 139,908 tons of ore, the Keswick 
smelter handling 149,787 tons and producing 7,854 tons of Bessemer 
bars. The refining plant in New Jersey made 8,739 tons of ingots. 
The profit on sales of copper was £117,846, and the rentals and miscel- 
laneous profits amounted to £8,462. 


UTAH. 


Utah is forging to the front as one of the most important copper 
producing States, and it is notably in the Bingham camp that develop - 
ment has been most rapid. The largest producers are the Highland Boy 
Mining Company (controlled by the Utah Consolidated Company), the 
Bingham Mining Company, and the United States Mining Company, 
the last having begun production in 1902. In the spring of 1908, these 
were producing at the rate of 1,200,000 pounds, 700,000 pounds, and 
800,000 pounds, respectively, or at the rate of over 35,000,000 pounds 
perannum. In the same district the Tintic Mining and Development 
- Company is opening the Yampa mine and will build smelting fur- 
naces during the present year. The Boston Consolidated Mining Com- 
pany has also developed large bodies of ore at depth, but has not yet 
decided upon the erection of a smelting plant. The Columbia Cop- 
per Company, which has been successful with a small concentrating 
plant, will build a larger mill. 'The concentrates are sold to the smel- 
ters in the district. | | 

The Bingham Company has control of the Bingham and Tintic 
mines and of the Dalton & Lark and Brooklyn mines, into which the 
Dalton & Lark tunnel, 7,000 feet long, is being driven in order to 
unwater them. "The smelter possesses four furnaces. The company 
is also working under an option the Eagle and Blue Bell property at 
Tintic. 

The United States Mining Company reached the stage of active pro- 
duction late in 1902, The company owns the Commercial mines at 
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Bingham, and draws its siliceous ores from the Centennial Eureka 
mine, and extensive development has been undertaken in the Old Tele- 
graph and Jordan mines on the Old Jordan vein. The company has 
completed a well-equipped smelting plant with five furnaces, which it 
is expected will reach a production of 1,000,000 pounds per month. 
Since January 1, 1900, there has been expended $1,706,164, of which - 
$892,987 was for the construction and operation of the smelter and its 
auxiliary works and $813,177 in the purchase of new properties, in 
the development and equipment of the mines, and in the payment of 
interest and general expenses. The total amount received at the date 
of the report of the voting trustees from the sale of bullion was 
$382,500, the amount still unpaid upon bullion already shipped being 
estimated at $69,319. l 

The Highland Boy Company, controlled by the Utah Consolidated 
Company, treated in 1902, 167,713 tons of ore, which yielded 11,840,431 
pounds of copper, 160,915 ounces of silver, and 19,078 ounces of gold, 
as compared with a tonnage of 167,823 tons in 1901, yielding, respec- 
tively, 9,043,967 pounds of copper, 176,331 ounces of silver, and 13,983 
ounces of gold. Having carried over from 1901, 2,163,683 pounds of 
copper and 62,909 ounces of silver, the company sold 14,004,114 
pounds of copper, 223,824 ounces of silver, and 19,083 ounces of gold, 
the average prices realized being 11.91 cents per pound for copper and 
52.62 cents per ounce for silver. The total earnings were $1,992,049, 
and the expenses were $1,142,049, the net earnings being $850,000. 
The costs included $242,621 for mining, $497,346 for smelting, $239,963 
for freight and refining, $83,891 for ore and matte purchases, $42,949 
for development, and $35,979 for general and miscellaneous expenses. 
After paying $534,000 in dividends and writing off $58,333, the com- 
pany added $257,667 to a previous balance of $649,469, making a total 
surplus of $907,136. 

Outside of the Dingham camp, several important new enterprises 
are being undertaken. Among these is the Newhouse mines and 
smelters, which company is to take over the Cactus properties of Mr. 
Samuel Newhouse, T miles from Frisco, in southern Utah. A main 
shaft is being driven and a tunnel 5,800 feet long has been begun. 
It is proposed to erect a concentrating plant capable of handling 1,500 
tons of ore per day, and to build a large smelting works. It is esti- 
mated that the production of copper will he about 1,000,000 pounds 
per month. | 

The Majestic Copper Mining and Smelting Company, of which Mr. 
W. A. Farish is general manager, is opening a large property in 
Beaver County, and is building a smelting works which is expected to 
be in operation during 1908. 

"The Royal Gold and Copper Company has been organized to develop 
copper properties in Beaver, Iron, and Washington counties. 
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WYOMING, 


The production of copper in 1902 was lower than in previous years 
because the principal mines were being developed prior to the enlarge- 
ment of local works and a much smaller quantity of ore was shipped 
to distant smelters. The smelting operations at Encampment ceased 
on February 16, 1902, in order that enlargement of the works might 
be begun. The North American Copper Company has purchased the 
Ferris-Haggerty mines and the Boston- W yoming Smelter, Power and 
Light Company. In the New Rambler district the Rambler Mining 
and Smelting Company at Holmes has operated a melting furnace 
intermittently. 

The Tully Copper Mining Company proposes to install a plant in 


1903. 
NEW MEXICO. 


The Santa Fe Gold and Copper Mining Company confined work to 
developing the principal ore body and to prospecting, no smelting 
operations being carried on. The Silver City works were idle also, 
so that the ores of the territory were chiefly treated at the El Paso 
plant of the American Smelting and Retining Company. 


TENNESSEE. 


During 1902 the work of modernizing the plant and equipment of 
the Tennessee Copper Company was brought to a close, and the com- 
pany is now in a position to produce from 11,000,000 to 12,000,000 
pounds of copper per annum. During 1902 there were mined from 
the Loudon mine, which produces the higher grade of ore, 81,741 tons 
of sulphide ore and 4,099 tons of siliceous ore. The equipment on the 
Burra Burra mine was completed, and 105,620 tons of sulphide ore 
were raised. The Polk County mine yielded 59,109 tons. Extensions 
of the roast yards were made and are being continued. For the first 
five months only one blast furnace was in operation, smelting 69,674 . 
tons of ore. Then the second furnace was put into commission, and for 
the last seven months the two furnaces smelted 151,520 tons, making a 
total of 221,194 tons. In December, however, the two furnaces handled 
26,804 tons of ore. Contracts have been let for a third furnace in 
order to prevent any delays through accidents. During 1902 a 25-ton 
refining furnace was built, so that during the latter half of the vear a 
considerable part of the product was shipped as refined copper. The 
production was 8,103,534 pounds of fine copper, of which 4,349,487 
pounds of pig copper were sold at an average price of 11.35 cents, or, 
deducting freight and charges, 10.71 cents per pound net. The fine 
copper from pig copper refined at the Raritan works, 866,079 pounds, 
was sold at 11.76 cents, netting 10.63 cents, and the copper refined at 
the Tennessee works, 1,401,293 pounds, sold at 11.73 cents, netting 
11.12 cents. 
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The total receipts from copper sales were $760,450, and from rentals, 
etc., $2,647. The net profit, after deducting working expenses and 
$71,903 for interest and depreciation, was $231,109. There were also 
received $31,050 for iron-ore royalty, $17,358 for merchandise depart- 
ment, and $32,198 on toll account. The amount charged to construc- 
tion was $47,505. During the year there were issued $5,000,000 5-per- 
cent bonds in order to pay floating debt and to furnish working capital. 

Mr. J. Parke Channing, the consulting engineer, reports that the 
operating expenses were as follows per ton of ore: 


Mining and development coito 4 a 009229 ii $0. 8411 
Crushing and sorting: arce id . 0827 
ROA a tose IUIS eve S tona es uae wee eee E 3399 
Raiload- eurais Ac 1547 
Engineering and laboratory.............. c. cc eee eee eee ee ee eee tonos . 0268 
(General expenses A A iets RR eR RR eRS EE EUN . 0866 
Blast TNA O cui rca a Re Ru EE 1. 0469 
CONVE edens RE CRM eura e dd Ee LE . 2172 
CHING sciri ca ewes tenteteG tee nee LV RUE UPNO NM E CM UM LITE . 1007 

Tota cost porion a Uv Ee. rU saver iaa .... 2,8966 


Mr. Channing expresses the belief that by a gradual extension of 
the roasting and smelting facilities the company will be enabled to 
produce from 18,000,000 to 20,000,000 pounds of copper per annum, 
and that this large production will reduce the cost of fine copper at 
least 0.5 cent per pound. 

The Ducktown Sulphur and Copper Company, the second producers 
in Tennessee, showed an increase in output in iis of nearly 500,000 
pounds over 1901. 


ALASKA. 


Only small quantities of copper ore have been shipped to Puget 
Sound smelters, but it is known that large deposits of copper ore 
exist whose development is being taken seriously in hand. 


OREGON. 


At Sumpter, Oregon, a plant is being constructed by the Oregon 
Smelting and Refining Company. It is a copper matte plant, having 
a capacity of 125 to 150 tons of ore per day. The copper is to be 
used chiefly as a carrier for the precious metals in the ore. 


SOUTH DAKOTA. 


The Horseshoe Mining Company, of Rapid City, which controls the - 
National Smelting Company, Incorporated, smelts (in two matte fur- 
naces, using hot blast heated by the escaping gases) ores which come 
from the Potsdam formation in the Ruby and Bald Mountain districts, 
Lawrence County. These highly siliceous silver-gold ores are mixed 
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with Colorado and Montana sulphide ores, the product being a matte 
which averages 40 ounces of silver, 15 ounces of gold, and 8 per cent 


of copper. 
IMPORTS. 


In former volumes of Mineral Resources tables have been published 
showing the imports from 1867 to 1894, inclusive, of fine copper con- 
tained in ores. From 1895 to 1902 only the gross weight of the ore 
and of the regulus (matte) and of black copper are given. These are 
presented in the following table: 


Copper ore and regulus and black copper imported and entered for consumption in the 
United States, 1895-1902. 


Ore: | Regulus and black 
Year ending December 31— "Ue e 
Quantity. Value. Quantity. Value. : 
Pounds. Pounds. 

1899. onse exa et VV eve NER RT 8, 921, 920 $213, 689 3, 104, 640 81:25, 853 $339, 542 
1896............. E uuu seu E rend 2, 620, 800 126, 580 3, 427, 200 210, 725 7,305 
A hk c eR ! 43, 919, 680 683, 497 2, 974, 720 226, 704 910, 201 
TOS 0 lune Ra ea noe cpi aAu is 107, 253, 440 565, 245 1, 583, 680 92,135 657, 380 
nos — — Á—— weer esas | 120, 934, 616 1, 141, 180 7, 763, 885 784, 232 1, 925, 412 
TIO ee ssa iek eels RR Derbi pedo 109, 123, 540 2, 164, 386 27, 534, 080 2, 966, 449 5, 130, 835 
TOO PER IO NE, ' 131,790,400 | — 3,081,306 | 75,913,600 | 11,310,357 | — 14,394,663 


1000. 5.2 nose cO ree Ce Ee 334, 010, 800 1,706,245 | 52,978,240 6,215,396 | 7,921, 641 


The sources of the imports of copper in the form of pigs, bars, old 
material, etc., are shown in the following table for the calendar years 
1900, 1901, and 1902: E 


Imports of copper pigs, bars, ingots, plates, old and other unmanufactured, in the calendar 
year8 1900, 1901, and 1902. 


1900. | 1901. 1902. 
Country. ———— à ín —— — — o" 


Quantity. Value. | Quantity. | Value. | Quantity. 
| Pounds. Pounds. | Pounds. 

joi D s 4, 312, 454 $658,180 | 1,022,178 $159, 344 843, 523 
Germany .......22....0.ecceeeeeeeeeecees | R09, 144 120,256 | 3,117,951 537,409 | 1, 245, 354 
United Kingdom........................ 36, 809,986 | 6,341,696 | 43, 838,699 | 7,539,801 27, 762, 838 
Dominion of Canada: 

Quebec and Ontario................. 982, 038 71, 715 688, 374 74,203 

British Columbin......2..0.-2eeeeee- 164, 530 11,095 69, 323 5, 846 | Seer eek 
West Indies: 

CHDA nai ias 1,510, 017 174, 858 1, 013, 460 125, 255 801,016 

British 2. cn cuk eo eee Osee ERE EE 466, 064 42, 458 325, 206 37,252 

Santo Domingo. _................226 38, 090 3,163 42, 826 4, 367 ! 19092 
MOXICU S d oes on temess a e uS 20,168,888 | 2,064,249 | 23,024,376 | 3,245,564 68, 565, 175 
Japan tose hie d vate aem diste acidi cd 2, 478, 967 305, 933 221, 850 : 33, 185 mem 
All other countries...................L.. 1, 156, 630 164, 207 456, 163 49, 990 3, 334, 328 


Total iiit tedio id Cops eU Let | 68. 796, 508 | 10,557,870 | 73, 820, 406 | 11,812, 216 | 103, 129,5 


— ———— ————— ——— -—— ay aE —— 
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A considerable part of the imports from the United Kingdom is 
blister copper originating in other countries, notably the Australian 
colonies, which comes to this country for refining. The Mexican cop- 
per is almost entirely in the form of converter bars, some American 
matte going to Mexican works for conversion to be returned to this 
country for refining. | 

Probably the imports of foreign mattes will soon cease, since Besse- 
mer plants are being quite generally installed at the smelting works. 


Copper imported and entered for consumption in the United States, 1890-1902. 


7 EA Old taken from. But: 
| Old, fit only for re- toms of American 


Bars, ingots, and pigs. 
, manufacture, : 
Year ending December 31— | à ships abroad. 


Value. . Quantity. Value. 


o | 


“ve 4] 


Quantity. Value. — Quantity. 


Pounda, | Pounda. Pounds. 

A b, 189 $859 | 284, 789 SOAS: A C eyes 
INOL Ces Pose ds IS 2. 556 389 ! — 134,407 UNI get CP E 
INE ci Lee A rERS EXER 22, 097 2, 585 | 71, 485 A A 
ISDS os oe awe Raw E maed 554, 348 58, 480 59, 375 G, HI acia $6, 326 
18d. eus EE T 606, 415 42, 688 | 160, 592 15, 726 passende 1, 143 
INUD sse RR EXERE SURE e.a 7,979. 322 126, 347 1, 336, 901 109, HO” ci assess tese ure eR. 
IN90 cece cds au eve E OEErES 9, 074, 379 750,976 | 2,422, 54 190,419 "cuoco s uxo [euro arai 
THO acid no PRIOR 12,646,552 | 1,142,526 1,780,390 E A RETE 
E US ai 35, 892,944 | 3,094,541 1, 986, 133 MA EE 
Eor. E E RUPES 64, 282,583 | 9,350,582 6,678, 145 IA PO 
1900: succueousceteatees ao’ 62,404,489 | 9,931,059 — 3,354, 756 IS a cita 
OL E 71,001,713 | 11,478,422 — 2,818,757 325,859 aseene EN NOE 
IJ) as eos oe En P EE Ex e 112, 420, 253 | 12,615, 703 i 2, 119, 031 219.204 osa usus fue mam ee 

Munufac- 

| Plates rolled, Sheathing metal, in | tures not 
Year ending December 31— aA EEEE CER pe CORDES Spe de | Total value. 


Quantity. | Value. Quantity. | Value. Value. | 


Pounda. Pounds, 

y RR ERU RI REN) 4, 209 $917 37,458 | $4,467 824,752 |. $57, 468 
A N 122,219 23, 291 228,486 | 29,112 12,926 : 75, 403 
IB c.g ound ord clo e eee: 1, 788 600 417,134 | 51,380 19, 764" 110, 446 
INE foe eck oreste LEO e LE 7, 066 1,065 1,670 167' 16,166 89, 149 
TBO PC 12, 681 1, 821 8,422) 01450, — 3581. 66, 699 
PROG: se anak be cess rome Ud 27,156 | 2, 586 5, 698 389 | 18, 166 851, 828 
O EN 34, 481 4, 834 3,183 | 303 20, 953 e 973, 485 
TRU occa EE dee ads 3,116 | . 430 15,282 | 1,929 30,729 . 1, 334, 443 
A etudes su hei 11,793 | 2, 193 5, 01 , 679 20, 071 3, 285, 889 
ais 827. 331 18, 763 6,310 13,629 10, 128, 862 
TOO o lut tour leo 5.821 — 3,416 22,783 | — 2,367 8,145 | — 10,318,944 
TL) NINE RR ERA 19, 248 6, 761 5,937 N07 8,610 11, 820, 459 
LT D EUER O NE AE re 


83, 798 | 22, 039 3, 912 491 6, 521 12, 864, 021 
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The imports of ore and of matte are shown in the following table 
for the calendar years 1900, 1901, and 1902. 


Imports of copper ore and matte, by countries, in the calendar years 1900, 1901, and 1902. 


1900. 1901. 1902. 
Country. SS VE E eee 
Quantity. Value. Quantity. Value. Quantity. Value 
Long tons Long tons Long tons 
Germany .................... 138 $22, 357 153 $45,219 169 943, 232 
Dominion of Canada: ` 
Quebec and Ontario..... 733 ! 61,415 579 65, 142 
British Columbia........ 10,298 ` 1,969,245 20,093 | 2,902, 588 154, 737 2,818,616 
Newfoundland and Lab- 
A , 299 75, 704 84, 141 84, 834 
Mexico 2. ed eei AeRE 8,176 | 1,900,662 80,469 | 9,378,197 22, 264 6, 127, 894 
A brenda 4,372 | 1,036, ; 2, 109, 
e 1, 036, 293 8, 337 , 109, 049 $94 66,733 
All other countries .......... 1, 096 129, 284 2, 275 107,616 
Totales 55,112 | 5,195, 010 96,047 | 14, 692, 645 177, 564 8, 556, 475 


= —————————————————— o — 


It is exceedingly difficult to arrive at the copper contents of this 
material, since it varies from very low-grade ores to high-grade mattes. 
The greater part of the Canadian tonnage is ore, while the greater 
part of the Mexican material is matte. 


EXPORTS. 


The exports of copper in different forms have been printed in former 
volumes of Mineral Resources for the period beginning June 30, 1863. 
Below the figures are submitted from 1890: 


Copper and copper ore of domestic produclion exported from the United States, 1890—1902. 


[Cwts. are long hundred weights of 112 pounds.] 


i Ore and matte. Pigs, bars, sheets, and old. | valueof | 
Year ending Dé-4-————————————— ee SS oe manufac- 

cember3l— | Quantity. | Value. Quantity. | Value. Red ucl ci 
———— '— — — —X NET Ux TE 

Cwts. Pounda. | 
i590. orci odo: 431,411 | $4,413,067 | 10,971,899 | — $1,365,379 $139,949 | — $5,918,395 
E EN | 672,120 | 6,565,620 | 69,279,024 | — 8,844,304 293, 619 | 15, 703, 643 
eee 943,040 | — 6,479,758 | 30,515,736; — 8,438,048 245,064 ' — 10,162,870 
Rd ec DELE 835,040 | — 4,257,128 | 138,984,128 14,213,378 464, 991 | 18, 935, 497 
AA 87, 040 440,129 | 162,393,000 15, 324, 925 378,010 16, 143, 094 
1895......-..00000- 276,480 | — 1,631,251 | 121,328,390 12,222,769 | 1,084,289 | 14, 938, 309 
1896. 525 eco. 414,265 | 2,393,914 | 259, 223, 924 | 27,822, 280 819,017 | 31, 035, 211 
1807 cc sien 181,280 | 1,199,029 | 277,255,712 | 30,597,645 958,379 ' 32, 755, 053 
E ren ee: 186, 860 755,443 | 291,955, 905 | 39,598,869 | 1,190,939; 35,545,251 
1890: 7 deo 74, 540 442,868 246,826,331 ` 41,190,287 | 1,852,499 | 43,485,654 
1900.............-- 200,140 | — 1,332,829 , 337,973,701 55,285,047 | 2,257,563 | 58,875,439 
1901............... 292,960 | 2,536,549 | 194,219, 5?8 31,692,563 1,812,336 | 86,071,448 
192.............-- 201,992 | 1,326,131 | 354,668,849  — 43,392, 800 | 2,092,798 | 46,811,729 


y 
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The destination of the exports of copper for a series of years is 
shown by the following table, the data having been furnished by the 
Bureau of Statistics: 


Exports of copper bars and ingots for 1897, 1898, 1899, 1900, 1901, and 1902, and coun- 


tries to which exported. 
[Pounds.] 
Country. s 1897. 1898 1899. 
United Kingdom eoe eius Re aan 63, 774, 004 88, 443, 870 50, 675, 849 
Dei ale sis ht oS aoe eae eae wees 16, 651, 776 13, 613, 183 5, 069, 456 
BION CG 1 ooo cutee peace aa a a a a a aae mentee 59, 630, 864 53, 909, 508 58, 450, 866 
Germany ..................... nn 29, 746, 200 42, 891, 345 49, 285, 139 
Mini OL PM" I —— À 86, 581, 616 72, 418, 633 69, 304, 699 
A LEES RPU MU ES a aa mee 3,757, 920 8, 733, 672 8, 449, 565 
RUSS -—————— — — M 8,515, 772 .7,340, 276 2, 689, 610 
AURA ii eL eie DE 5, 918, 993 7,478, 730 6, 354, 237 
MOL CDU ———S xu cues 253,975 285, 222 
British North America ......................-..ec ce rn 2,678,597 1, 523, 505 985, 525 
West Indies ....................... Mur hates es soos aui ems 6, 143 5, 599 
Other COUNT n eC ——— 843, 065 270, 514 
TOTAL it waco heen eee vates da welau ieu a uas 277, 255, 742 | 291,955, 905 246, 826, 331 
Country. 1900. 1901. 1902, 
United Kingdom ....... 0.0.22... ccc cece cece cece cc cwccccees 63, 522, 445 86, 819, 100 88, 972, 029 
He RV oss Sees oer O mie co pi E LEES 12, 554,191 4, 961, 405 8, 431, 560 
p.p PD 67, 725, 989 34, 607, 042 63, 519, 881 
GOmDnaly. occ SS dae are a VL EL PE LE 67, 348, 848 37, 487, 180 56, 604, 753 
Netherlands. 22525 .cs ues ras REUS 101, 398, 394 61, 752, 002 96, 358, 472 
A T PRETEREA 5, 550, 285 5, 045, 775 9, 108, 904 
USSG MEME A PPS 5, 650, 423 2, 889, 270 
Connor rra. ca Len Sn nnerssresrn.. , , , , i 98 : 42 
A GSE ELE ats siepe a Lon AA 11,258,115 | — 8,616,964 | SINUM 
Molio tati 296, 684 217, 437 251, 812 
British North America ........................ ecce eee ena 1,616, 778 1,232, 577 2, 811, 835 
West Indies MC "PTT 1,317 3, 032 97 
Other countries ........0.... cece cee cece cee ee ee rene 1, 060, 282 1, 018, 044 69, 764 
TOCA cs. sized ee ab e ee ee VELIM I LM 337, 973, 751 | 194, 249, 828 354, 668, 849 


a Other Europe, including Austria and Russia. 


The recovery of the export trade, which followed the collapse of , 
the effort to hold prices up to a high level, is well shown in these 
figures. Practically all of the metal which goes to the Netherlands is 
in transit to Germany, and a considerable part of the copper shipped 
to England finds lodgment ultimately in other countries. 

Besides the exports of copper shown in the above table, largely of 
domestic origin, some foreign copper is reexported directly. The 
Bureau of Statistics reports that in 1899 2,550,149 pounds, in 1900 
1,281,782 pounds, in 1901 12,888,083 pounds, and in 1902 11,629,877 
. pounds of foreign copper were exported. 


186 


MINERAL RESOURCES. 


The following table shows the ports from which copper was exported: 


Domestic exports of ingots, bars, and old copper in 1897, 1898, 1899, 1900, 1901, and 


1902, by ports. 


<< o... n.%4aoo..o.o 


134, 412, 540 
2, 733, 692 
7, 459, 623 

8, 700 
320, 121 
107, 562 
434, 340 
206, 856 


246, 826, 331 


103, 607, 256 
426, 069 

5, 070, 026 
598, 339 

236, 622, 515 
5, 804, 743 

1, 819 


[Pounds.] 
District. i 1897. | 1898. 

Baltimore, Md von eds Fe a Ds $8, 389, 939 87, 027, 133 
Boston and Charlestown, Mass.............- cese eere 928, 584 439, 368 
Newark, NS 673, 180 
Newport News, Va is EDU Us 5, $99, 609 2, 635, 868 
for RU "UTC Mc APR 5, 249, 820 
New VOPR NY o6 em c4 eho es aes dus du eiua edis Uis 167,344,812 | 178,400, 314 
Philadelphia, Pico eere e pecisc A 227,023 68, 624 
New Orleans, LA 9. oc2psccs ore or ió 13, 882, 408 15, 508, 831 
Galveston, TEX oben ci ok ue Oe Ba E sun Issue aute 444, 920 
Detroit Melo. ia A E Seed ee 164, 317 728, 689 
AAA A tirien CER METER ERE 229, 226 118, 827 
Burlington Vous cs oe Goes exea EXE POR AES Sree 102, 718 410, 410 
A oco eee ee A Sse dec RE eae EL 87, 106 246,921 

Total Set rc 277, 255, 742 | 291,955, 905 

District 1900. 1901. 

Baltimore; Md euaecoceonsuekidawe tue Le LIP eR EMEN T QUE NEE 86, 264, 231 54, 377, 355 
Boston and Charlestown, Mass.............. cee ee cece ern 1, 496, 387 27,917 
Newport News, VA e.luu.olc.uole aec asama ue uskeRénE A ene 2, 016, 000 1, 568, 567 
Norfolk, Va TP EM EREMO 
NEWTON X a 230, 178,643 | 133,540, 150 
Philadelphia, A EE E o once wees ees 12, 468, 680 3, 526, 130 
New Orleans, La ..................-- eese PME 3, 937, 350 1, 806 
Detroit NC Nae toe eke ecu ore ee eee oe cR dE 469, $19 387, 923 
Huron, MICH: 220 cscs As 149, 525 92, 062 
Bürlngton; Vb cece cee dese A UE ER EX A A UOS 678, 589 434, 692 
A gees caf atie tn sever vacet E uS uice V PU bes 314, 527 293, 226 

Total eels ee exc Leu push eeu EINER ELT LUI el tos 337, 973, 751 | 194, 249, 828 


The exports of copper from New Orleans in 1897, 1898, and 1899 
were Mexican bars, which were shipped through that port, and were 


merely in transit. 


The available supply for the domestic markets may be computed as 


follows: 


COPPER. 


Supply of copper for the United States, 1893-1902. 


1896. 


460, 061, 430 


| HE a 5, 900, 000 


| 11, 397, 272 


477, 358, 702 


259, 228, 924 


22, 881, 936 


232, 105, 860 


606, 117,166 | 602,072,519 


a 64, 000, 000 


73, 826, 406 


739, 898, 925 


194, 249, 828 
12, 888, 083 


a 15, 000, 000 


222, 137,911 


[Pounds.] 
Source. 1893. 1894. 1896. 
Production of domestic copper.| 329, 354,398 | 354,188,374 | 380,613, 404 | 
[mports: e 
Fine copper in ore, entered 
for consumption.......... 7,256,015 4, 804,614 
Fine copper in regulus, en- 
tered for consumption.... 8, 175, 559 5, 873, 820 | 
Bars and ingots............. 554, 348 606,415 | ` 7,979,322 
Old copper d.k ved eeu ea a 59, 375 160, 592 1, 336, 901 
T Otel acia ria 340, 399, 695 | 365,683,815 | 395, 229, 627 | 
Exports: 
Ingots and bars............. 138,984,128 | 162,393,000 | 121,328, 390 
Fine copper contents of 
matte........--eese eene a 50, 000, 000 5,750,000 | 15, 200, 000 
Total a 188,984,128 | 168,143,000 | 3 136, 528, 390 
Available supply ........... 151, 415, 567 197, 490, 815 dl 258, 701,237 | 195, 252, 842 
Source 1898. | 1899. 1900. 
Production of domestic copper.! 526,512,987 | 568, 666, 921 
Imports: 
mine copper mne entered 
Ibo or eee D a 19,750,000 | 423,800,000 | a 36,380, 000 
Fine copper in regulus, en. 
tered for consumption. Eee 
Bars, ingots, and old copper. 54, 166, 467 11, 922, 340 68, 796, 808 
TOA c daba 600, 429, 454 | 664,389,261 | 711,293,974 
Exports: 
Ingots and bars— 
Domestic ............... 291, 955, 905 | 246, 826,331 338, 121,071 
Foreign................. 23, 647, 968 2, 550, 149 1, 281, 782 
Fine copper contents of 
HAS. o cosa urea sewers a 5, 420, 000 a 3, 500, 000 a 9, 000, 000 
Total od 321,023,873 | 252,876,480 | 348, 402, 853 
Available supply ........... 279,405,581 | 411,512,781 | 362,891, 121 
a Estimated. c Foreign. 
b Domestic. 


STOCKS. 


| 
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1897. 


494, 078, 274 


a 12, 000, 000 


16, 578, 420 


522, 656, 694 


b 277, 255, 742 


c 406, 598 


— 9 


659, 508, 644 


d 40, 000, 000 


103, 129, 568 


802, 635, 212 


SS | — M ——  — — —— | 


34, 668, 849 
11, 629,877 


a 11, 000, 000 


377, 298, 726 


517, 761,014 


425, 339, 456 


d Deducting estimated contents of foreign matte exported. 


All the large producers of copper, with the exception of two leading 
producers of the Lake district, have submitted & statement of the 
Stock of metal, the blanks calling for stock at works, in transit, or in 
agents’ hands, exclusive of material in course of conversion at the 
works, but inclusive of converted bars, matte, etc., which must be 
shipped for further treatment. The stocks do not include the amounts 
on hand at the refining works nor those carried by merchants, bankers, 
or speculators, nor does the statement deal with the copper in stock B 


works of consumers. 
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In the aggregate the reporting mines, which represent a total pro- 
duction in 1902 of 456,779,663 pounds of copper out of a total of 659,- 
508,644 pounds, had a stock of 155,665,652 pounds of copper on Jan- 
uary 1, 1903, as compared with 282,014,297 pounds on January 1, 
1902, a decline of over 126,000,000 pounds during 1902. j 


CONSUMPTION. 


- The data submitted, subject as they are in a number of respects to 
the limitations which the estimates impose, still justify some conclu- 
sions as to the consumption of copper in the United States, the esti- 
mate for the years 1900, 1901, and 1902 being as follows: 


Estimated consumption of copper in the United States in 1900, 1901, and 1902. 


[Pounds.] 
1900. | 1901. 1902. 

——M——— -|- ——- — 

Available 8Uüpply. coeur aropoceu is 362,891,121 | 517,761,014 425, 339, 486 
Deduct increase in producers’ stocks. ....................... 6,000,000 | 135,000,000 |.......... tas 
Add decrease in producers’ stocks .........oooooocooooccorco[orcononcrccnaco eher 126, 348, 645 
Estimated consumption..............................- 356, 891,121 | 382,761,014 651, 688, 131 

PRICES. 


The following table summarizes the highest and lowest prices ob- 
tained for Lake copper yearly in the New York markets from 1860 to 


1895: 
Highest and lowest prices of Lake Superior ingot copper, by years, 1860-1895. 
[Cents per pound. ] 

Year. Highest. Lowest. | Year. Highest. | Lowest. 
jon —— — M — 24 19} -1878 m 174 15} 
Ee) E vase 27 IE. 18/95 aeaa 21i 15j 
1862... eee io bs Quan E ERE 325 204 | 1880 -onenn rn RR 25 18} 
Ia 384 29 IE is 20} 16 
1804.5: oct ÓN 55 39 1| 1882...... noe every sess 203 177 
PAGO serene code EON EK P 50} 28 |) 1883 i oreo cs tl detente eas 18} 14 
E A aa ES 42 2k || 184 A evens saiivns cds 15 11 
YET eV PNE 291 214 || 1885 eee eee ORE | 114 9 
E A ee re 24} 214 || dREG ii 12} 10 
A RN 26} 211 |: A O aaa 173 O18 
Lr MTM 23i ED... M DT 174 154 
A re PEERS EE 7 21} SBS rn 174 11 
A eo edis 44 24 TORO etait oen 17} 14 
IBI A Ue ux UR EO M ie 35 21 akot: d DEE 15 10} 
Lori AA 25 19 || 1899 lt b EXER YA 12] 103 
A A M 23i 214 || 893... oos re oce 124 93 
py TIR 234 A: cocoa —— 104 9 
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The following table shows the highest and lowest prices monthly 
during the last seven years: 
Highest and lowest prices of Lake Superior ingot copper, by months, 1896-1902. 


[Cents per pound. ] 


January. | February. | March April. May. June. 

pa Š ~ . - ° - s i gs è ... . 

Year, lili ld eli da 7 

te £.| x E | % z be z te | 8 = =. 3 

alala 3 ,m|3|2 3.8 8)2:8 
PEG ook ee ae eos 10} 91 114 10 114 10; 11 103 ui 10; i 114 
TT E T eee sees 12 114 12 11; 11; 1] 114 11 11}, 103 111 10; 
VAS AA siaaa 11 105% 113 11 12 11; 121 11; 12} 12 1ly 11i 
IO eee uu pedea ios 2D Y i 131 18 | 17 18 17 191 18 | 192 184 IR} 18 
1900... Loose aes im CERES 164; 161 16} 16 17 16, 174 17 17: 161 164 161 
Ib. newest cece WS RS 17 16i 17 | 16; 17: 16; 17, 17 17 16; 17 i 16; 
Is P e EET 13 | 10i P 12 124 m vr 12 | xi 12 124 121 
July. August. |September.| October. | November. : December. 

Year Pi|liliiililililililili 
M» z E z E z we | 2 E: z E" z 

B. u$s dus. z wo ume G3-l10m qo qom | 3 
O E MEE 113 11 11} 10; 10; 103 10; "n 114 10; ui 11} 
AAA AAA np ul ns nnj in mi 134 | u| 10 11; 10; 
ots A A ETT 113 114 121 114 12} 12} 124 121 123 124 121 124 
TRU tis sat oe T 184 18) In) 1343] 184. 184 184 17| 174 17| 17| 161 
1900.25.20 e e Ede i 164 16} 16] 16} 16; 161 16, 16i 17; 163 17 16i 
WOO Mince Secu cuEREZRRE WES 1 17 16] tel 164 163 164 16, 164 163 16} 164 12i 
IQ02 crs ————— | Ps 12 raj 114 12 113 tt 11} 12 | 114 124 114 


The following table shows the fluctuations in prices in the English 
market: 
Average values of copper in England, 1890-1902. 


Chile ree Ore, 25 per à Chile bars or | Ore, 25 per 
O. B. 


mean G. cent. | CRE G.O.B. | cent. 

Per long ton. | Per unit. | Prr long ton. | Per unit. 

L s. d. 8. d. L 8 d. 8. d. 

|LS ONU RR 54 565 107-1 TROT Loo udo eres 49 2 63 9 5 

SOT coven Ghee: 51 9 8| ^ 9 7 || 1898................-- 51 16 7) 10 14 

A 45 12 81 A 3899. o ee 73 13 fj 13 2 

E olo cues SeidY | 43 15 6i AAA 73 12 6} 13 1 

o T E 40 7 4 7 GL 1901 ei 66 19 8i 12 5 

Du MOREM E | 42 19 7 8 41/1992 ........... e eee 52 11 54 8 10) 
1896... 0... cece ececcees 46 18 13 9 1! ! 
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From the annual reports of some of the Lake Superior companies it 
is possible to obtain a close estimate of the average selling price of 
copper during 1902. The following table gives the results: 


Average selling price of Lake copper during 1902. 


Average 
` Quantity 
Company. price per 
sold. pound. 
| Pounds. Cents. 
Tamarack............... ————— ———— CÓ seta eeces 15, 961, 528 11.87 
(D. ilo) ice TCI" "P perm | 13, 416, 396 11.78 
ATADO gc icke toe eet ds PDC NORD ae 4, 949, 366 11.88 
CIT ID OMNCM 8, 569, 748 11.91 
BAG o Leone DIE EI EE es ols caw be DIM a a nud eae EE M E 6, 285, 819 11. 872 
Peur A o (as 11. 86 


In detail the fluctuations, monthly, of good merchant copper in the 
English market were as follows from 1896 to 1902, inclusive. 


Fluctuations in good merchant copper in England, 1896-1902. 


[Per long ton.] 


Month. 1596. 1897, 1898. 1599, 1900. 1901, 1902, 


| = | - 

| { l é l é L| 4 d £ d á l d d 
January ......... | 41 13 8150 10 81/48 19 2/62 18 14; 70 14 2/71 17 0 is 10 1 
February ........ | 44 16 113) 51 6 6|49 12 381|72 16 O | 74 i 917] 5 115 5 7 
Waren cria 145 8 "1 50 j 011 50 13 24| 69 ] 01178 0 1169 13 2 53 10 8 
April cues. t 3 i8 1 9/51 14 32i|74 10 01| 78 1169 14 10 218 7 
E AER | M ( 6|48 10 114) 51 9 H| 77 11 | 74 ] 8|09 ] 7 d 10 
PU PTT S EIC ¡8 18 0/49 1 1H 50 8 OF 7 2 01! 71 14 68 18 ) A x5 
July ..... 19 71148 1 01 50 1176 19 3172 11 67 14 8| 52 19 9 
August l lf 13148 12 1011 51 10 7H 7 i 73| 7 ] j | Gé ) 0 "MEA 9 
September....... 47 18 7149 8 5/52 2 8¿ 76 15 7/73 4 1166 2 0| 52 16 4 
UCD acis 2222. 17 11 7/48 10 S 2175 1041 7 : "| 64 b... 52 6 9 
November....... | 49 8 1l 15 0 1455 18 &1| 74 S 91 72 9 ail 65 12 2 | 51 a 2 
December ....... 148 16 91|48 7 O55 18 11171 19 8|72 2 n 2 9 bgt. 1. 9 


THE COPPER MARKET IN 1902. 


The year 1902 was ushered in with the greatly unsettled condition 
precipitated by the collapse of the markets in the last months of 1901, 
following the prolonged attempt to hold values of copper at an artificiai 
level. The nominal basis for Lake copper was 12 to 124 cents early in 
January, with electrolytic at 112 cents; but before the middle of the 
month the metal declined to 114 cents for Lake, and later to 10% cents, 
and electrolytic to 108 cents. This brought out enormous buying, both 
by the home trade and for export, and the market rapidly strength- 
ened. Powerful interests came to its support, and purchases were 
made up to 13 cents for Lake copper. This continued into February, 
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but large offerings brought about a reaction to 12 cents, with sales of 
Lake as high as 124 cents. Within these limits the market fluctuated 
during March, the demand being light. In April prices sagged 
slightly, and it was not until May that prices responded to a better 
inquiry, Lake selling as high as 12% cents. June, July, and August 
were dull, Lake copper receding to 113 cents and electrolytic copper 
to 118 cents. There was a brief spurt in September, during which 
prices recovered to12cents. But the market soon receded, until dur- 
ing the latter part of October, when large sales caused a hopeful tone 
to develop. The withdrawal of buyers, however, led to a weakening 
until prices were back to 114 cents for Lake and 11} cents for electro- 
lytic copper in November. The settlement of the anthracite coal 
strike, a better inquiry from Europe, and some fair sales for 1903 
delivery brought values. back, until the year closed with Lake copper 
at 114 to 12 cents and electrolytic copper at 113 to 114 cents. 


"THE ENGLISH COPPER TRADE. 


Since England is one of the leading copper markets of the world, 
the following tables, showing the import and export movement, are 
of great interest: 


British imports and exports of copper. 


[Long tons.] 


Imports of— 


Apparent 
Year. Bars, cakes, n end in Ta Exports. EDD 
and ingots.| furnace tion. 
products. 

21.2] ic ot eats aa ae aoe TOME C a49, 461 91, 788 141, 249 89, 747 66, 170 
INSI. iol A ed uides | 44, 213 94, 403 138, 616 76, 056 59, 223 
INUS. Cou A E EE VE ERE EIE RENE | 535,015 99, 356 134, 371 82, 012 c 48, 367 
D NR NEP 41, 829 88, 003 129, 832 70, 986 66, 817 
o D ER 56, 157 68, 851 125,008 | — 54,089 d50, 330 
| CES 42, 135 Ti, 806 119,941 | — 05,990 d 50, 692 
QR RU T ERR 60, 458 75,398 135, 856 59, 334 A76, 036 
1BUT c ict ct oe ets atone tia 60, 428 76,127 136, 555 56, 512 d 69, 787 
p mM MMC TR e | 67, 978 71,726 139, 704 63, 370 dG, 284 
epp PNE NER | 58, 880 82, 730 141, 610 75,271 d 60, 877 
A ince od Ese | 70, 247 84, 694 154, 941 56, 997 d «1, 896 
1901 2c viens O ee CUT. | 66, 764 82, 814 149, 578 70, 396 470,178 
AA A ERE RE RESTE ME .. 90, 022 70,179 160, 201 69, 156 ARQ, 223 


— 


a Including 3,501 tons of Chile bars transferred from France to England. 

b Including 3,585 tons of Chile bars transferred from France to England. 

€ Add 4,001 tons for comparison with former years, the difference arising from the new method of 
making up stock. | 

d Deducting copper content of sulphate exported (13,078 tons in 1898, 10,045 tons in 1899, 10,728 tons 
in 1900, 9,004 tens in 1901, and 10,322 tons in 1902). 
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The following figures for the years from 1896 to 1902, both inclusive, 
taken from the board of trade returns, supplemented by Messrs. James 
Lewis & Son, of Liverpool, show in detail the form in which the 
copper is brought into Great Britain: 


Imports of copper into Great Britain, 1896-1902. 


{Long tons.] 
Character. 1896. 1897. | 1898. 1899. 1900. 1901. 1902. 
Pure in pyrites ..............s. 14,726 | 15,576 | 16,626 | 17,529 | 18,519 | 16,339 | 15,279 
Pure in precipitate............ 23,160 | 25,932 ' 21,558 | 24,387 | 23,462 | 22,037 17,874 
Pure in OfO..oooocooccccnconoss 12,499 | 11,980 | 14,576 | 19,514 | 17,886 | 16,683 15, 038 
Pure in matte ................. 25,013 | 22,689 | 18,966 | 21,800! 24,827 | 27,755 | 21,988 
Bars, cakes, etc............200. 60,458 | 60,428 | 67,978 | 58,880 | 70,247 | 66,761 | 90,022 
TOI. E E 135,856 | 136,555 | 139,704 | 141,610 | 154,941 | 149,578 | 160,201 


Messrs. James Lewis & Son, of Liverpool, estimate as follows the 
imports of copper product into Liverpool, Swansea, and London, 
which does not, however, include the imports of precipitate into cer- 
tain outports like Newcastle and Cardiff, estimated in recent years at 
about 6,000 tons: 


Imports of copper product into Liverpool, Swansea, and London, 1896-1902. 


[Long tons.] 
Country 1896 1897 1898. 1899 1900 | 1901 | 1902 
CHING oi oci A ES 15, 923 14, 982 17, 734 19, 752 19, 875 24, 624 23,789 
United States.................. 33, 676 32, 792 38, 979 20, 773 32, 256 21, 426 43, 632 
Spain and Portugal ........... 6, 298 7,697 7,293 7,084 9, 721 7, 780 7,860 
Spain and Portugal (precipi- 

A GC ONE 11,474 | 17,886 | 15,661 | 16,847! 17,028 | 16,354 13, 592 
Spain and Portugal RON 14,726 15, 576 16, 626 17,529 | 18, 519 16, 339 15, 279 
Australasia ...................- 10,635 10, 218 13, 409 17,0855 * 19,977 20, 586 26, 261 
Cape of Good Hope............ | 5, 905 7, 575 9, 381 7,076 8, 927 8,281 6, 050 
Xenezuelg.....e uie v vero eu ne - 107 2 E ecdacszn dons uaa A ett onec fare teehee l 
JAPANT Dm 3, 492 3, 654 2, 086 7,812 6,763 7,820 5, 331 
AAA E 418 100 177 157 | 119 2.1 ree 
Norway sisas 528 IB dee setts 182 679 728 523 
Cünada oo 60535 scces sere seeesec sees M: le 10 22» dG eases 431 
Newfoundland ................ 2, 467 2, 484 1,359 2,044; 1,589 1,669 1, 100 
Me CiU uisus ade tes ties descr 7,792 6,217 4, 888 5,679 8,781 8, 268 7,945 
e A d Rev AE 741 998 3,04] 5, 163 8, 220 9,512 7,580 
Plata River isc. sica etes 94 190 124 63 73 84 212 
Other countries ............... 797 1,613 1,807 8, 232 © 3, 633 4,756 1, 289 


Total tons fine........... 121,073 | 121,760 | 132,568 135, 488 | 156,185 | 148,250 | 160,904 
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The quantities of copper in different forms imported into Great Brit- 
ain and France from the United States are given in the following table: 


Imports of copper into England and France from the United States, 1889-1902. 


[Long tons.] 
EIER Es —, - —- T N a 
Country. | 1559. 1890. 1591. 1892. | 1893. 1894. 1895. 
England: i 
A 319 5 4 18 23 bos veda 
Mattes. 320.036 seretowassee 26, 581 18,897 19,109} 24,668 | 20,700 2,133 8, 337 
Bars and ingota............ |^ 8,799 1,269 ' 7,007 1, 127 14,924 | 25,357 12, 250 
Mota hes iceccetchcptien Ev (090,171 |. 26,120]. 26,113 | 35,047 1 30,495 | — 20,587 
A seteo uolet es | 1,058 1, :7233| 8,329, 4,340 | 12,483 9, 248 11, 506 
United States into England | i | | | 
and France............ sees. | 31,787 — 21,904 | 34,449 | 30,453 48,130 | 39, 743 32, 393 
e an Aa pan UTR e E — -———— iin: t€ eee 
Country. | 1896. | 1897. 1598. 1899. 1900. | 1901. 1902. 
England: | | 
Matta iio de ' 10,016; 5,259 2,181 351 2,707 6, 299 2, 899 
Barsand ingots............ ' 29,780 | 27,591 | 36,790 | 20,759 | 29,267 | 15, 112 40, 733 
TO hotte ctor ees ' 39,796 | 32,89» | 38,971 | 21,093 | 32,034 | 21,411 43, 632 
France coococcccccncccnnnnnoos 21,998 | 26,165 | 22,753 | 24,695 | 29,100 | 14,008 29, 455 
United States into England | 
and France.............seee. 61,794 | 59,015 | 61,724 | 45,738 | 61,134 | 35, 419 73,087 


In recent years considerable quantities of bars and matte reach 
Europe from Mexico and Canada in transit from this country. There- 
fore it is doubtful whether the quantities stated are really the product 
of the copper mines of the United States. 

The exports of copper from Great Britain, estimating the fine con- 
tents of allovs, have been as follows: 


Erports of copper from Great Britain, 1896-1902. 


^ 


. [Long tons.] 
Character. 1896. 1597. 1898, 1899, | 1900. | 1901. | 1902. 

English, wrought and un- | 
wrought, and sheets......... (098,734 35, 951 40, 223. 42, 992 28,632 | 37,753 35, 379 
Yellow metal, at 60 per cent...: 6, 773 6, 609 6,172 4, 156 5,279 | 5, 497 7,901 
Brass, at 70 per cent........... 4,172 3, 936 3, 733 3, 9H 4, 224 | 4,072 4, 462 
Sulphate of copper ............ 13,155 | 14,814 | 13,078, 10,015 | 10,728 | 9,001 10, 422 
TOI ccce sz ezertzwps 62, 834 61, 340 63, 206 61,187 | 48,863 06, 326 55, 564 
Fine foreign................... 9, 655 10, 016 13, 242 24, 129 18, 862 23, 074 21,414 
Talaia 72,489 | 71,386 | 76,445 | — 85,316 | 67,725 | 79,400 | — 79,978 


M R 1902——13 
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THE GERMAN COPPER TRADE. 


The consumption of copper in Germany is greater than in any other 
country, the United States excepted. It declined very suddenly as the 
result of the industrial crisis in 1901, but recovered somewhat in 1902. 
Aron Hirsch & Sohn, of Halberstadt, as the result of careful investi- 
gations have reached the results shown in the following table: 


Copper consumption of Germany, 1895-1902. 


[Metric tons. ] 


1595. | 1896. 1897. | 1598, | 1899. 1900. 1901. 1902. 
l 


Imports... os ze c4 E utes 59, 742 | 73, 123 | 82,903 89, 772 89,746 | 106,676 | 78,538 | 97,249 


EXports ......cccececececeeeees 10,893 | 12,452 | 12,568 | 14,957 | 20,304 | 15,618 | 14,825 | 13,571 
| Excess of imports....... 48,849 | 60,671 | 70,235 | 74,815 | 69,442 | 91,058 | 63,713 | 83,678 
Production ......«sse MN 26,013 | 29,489 | 29,468 | 30,701 | 37,076 | 32,423 | 30,335 | 29,728 
Total. ..ccccccccceccccce: 74,862 | 90,160 | 99,803 | 105,519 | 107,118 | 123,481 | 94,048 | 113, 406 


Copper content of imported « 
copper ore and iron pyrites.| 4,500 | 5,000 | 3,500 4, 000 4, 500 6,500 | 4,500 5, 500 


Home consumption..... goes copus 96,303 ' 101,519 | 102,618 | 116,981 | 89,548 | 107,906 


| NO 


a Deducted to avoid duplication, being included in both imports and production, 


The authority quoted above estimates the distribution of the con- 
sumption, by manufacturers! requirements, as follows: 


Consumption, by manufacturers’ requirements, 1900, 1901, and 1902. 


[Metric tons.) 


Use specified. 1901. 1902. 
Electrical WOLKS ix oooebslus rx ERE Ra E REVERSE RED C EH EM E E e 26, 000 37, 000 
Copper rolling mills (rods and sheets) 2.20.00... 2c. eee eee eee eee cee 16, 000 18, 000 
Brass rolling mills and wire works.................... c eeeeee eere 29, 000 32, 000 
Chemical works, inclusive of blue vitriol.......................- ecce. f 2, 000 2, 000 


Shipyards, rnilroads, for castings, alloys, German silver, etc 17, 000 19, 000 


TOUS usce Mosa esaet A A en AM PU EDD QUID. | 90, 000 | 108, 000 


The German Government has taken increasing pains in recent years 
to trace the source of the ingot copper imported into Germany. In 
consequence it is possible to arrive at a close estimate of how much 
copper shipped from the United States has gone into Germany, even 
though passing at first in transit through other countries. The figures 
reflect the movement better, therefore, than our export statistics, 
which stop at the first destination. Thus most of the copper exported 
to Holland ultimately reaches Germany. The copper imports in other 
forms are added. 
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Source of German imports of ingot copper. 
[Metric tons.] 


Country. 1594. 1895. 1896. | 1897. | 1898. | 1899. 1900. | 1901. 1902. 
——————— —— KA CA | A —<—áÑ | : ————— 
Free port (Hamburg) ...... 1,689 | 1,185 | 2,371 | 2,669 | 2,873, 2,496 | 2,222 | 1,899 1,598 
Belgium.................... 356 356 115 9 216 19 177 | 29 162 
France iii xui oes: 303 152 81 268 121 93 87 149 49 
ds A 128 362 71 45 32 |. 1 11 9 35 
Austria-Hungary ........... 50 197 11 9 12 105 224 124 141 
A A DI ERE ewes 33 83 198 | 250 328 215 161 10 268 
Switzerland ................:........]........ 5 6 2 1 1 D: AA 
Spain seeni x e reto anEE 10 52 lesus 10 41 69 31 446 | 1,164 868 
England.................... i 7,430 | 7,363 | 7,478 | 8,660 | 12,754 | 14,350 | 9,545 , 7,653 8, 536 
Netherlands................ 109 139 | 73 18 19 184 216 | 34 152 
United States............... 23,795 | 31,311 | 42,504 | 50,420 | 52,473 | 47,742 | 66,264 | 42,422 | 60,274 
Japan m PO 2,072| 1,932 1,916 | 2,655 | 2,196 | 3,050 | 2,377 | 3,158 2, 493 
Chile users 884 825 $27 | 2,217 1,216 | 1,187 | 1,016 931 886 
Australasia ................. | n 313 183 259 742 581 593 948 493 
Other countries............. | 173 147 271 46 25 39 162 84 94 

Total ingot ........... 37,032 | 44,365 | 66,114 | 67,572 | 73,078 | 70,094 | 83,502 | 58,620 | 76,049 
Coins and scrap............. 1,227 | 1,703 | 3,170 | 4,199 | 4,720| 4,992| 4,602 | 4,535 4, 368 
Brass, at 663 per cent....... 825 706 709 | 1,082 | 1,155 | 1,397 | 1,532 | 1,139 795 
Copper ores................. 6,000 | 6,000 | 5,000| 1,510| 1,528 | 2,720 | 6,010| 2,537 |^ 4,604 
Pyrites cose. e re iori 7,420 | 6,968 | 8,130 | 8,510 | 9,079 ; 10,543 | 11,030 | 11, 707 11,533 

Total .................| 52,504 | 59, 742 | 73,123 | 82,903 | 89,560 | 89,746 ¡106,676 | 78,538 | 97,249 


Of course the quantities of ingot copper credited to England and to 
some minor countries are drawn from copper-producing countries. It 
is impossible to state to what extent the United States participates in 
them. In the case of copper credited to England it is probable that a 
considerable quantity originated in the mines of this country. 

The production of copper in Germany for a series of years is shown 
in the table below. It should be noted that outside of the Mansfeld 
company, which is separately given, the production of copper from 
German mines is small, the mines at Stadtberge contributing '(80 tons 
of it. By far the greater part of the difference between the total 
figures and those representing Mansfeld is product obtained at German 
metallurgical works from the treatment of foreign ores and furnace 
materials. The figures are interesting as showing the extent of the 
pyrites-extracting and copper-smelting industry of Germany. 


Copper production of Germany. 
[Metric tons.] 


Total pro- | Production Total pro- | Production 


Year duction. jof Mansfeld. Year duction. jof Mansfeld. 
IROI occ sauce E T 24, 688 16, 365 || 1897 cuca ir 29, 168 18, 248 
IROD coU deere eee Medals pars 25, 406 15,588 || 1898 ......ooocmoooomoo... 30, 704 18, 335 
D. RON TERE. 24,011 14,358 || 1899 ...........sseeen es 37,676 24, 315 
IN 25, 857 15,217 || 1900 ..............-- ee ee 32, 123 18, 675 
(D. MCI RENE 26,013 15,083 | 1901 ......ccLeeesee eene 31, 572 19, 079 
N.. EEE E 29, 489 18, 511 JUOD Eee o ioci lc curet | 29, 728 18, 749 
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The export statistics of Germany are particularly interesting because 
that country has become an important factor in the world's markets. 
It will be observed from the following table that since 1594 the first 
decline has oecurred in 1902: 


Exports of copper manufactures from Germany, 1894-1902. 


[Metric tons.] 


| | 
Product. 1894. 1895. 1896. 1897. 1895. 1899. 1900. 1901. 1902. 


Rods and sheets ............ 5,009 | 4,700 | 5,429 | 5,712 | 5,369 | 4,869 5,270 | 4,951 | 6,158 
Wife iiec resaca ! 4,433 | 3,975 | 5,909 | 6,175] 5,930 | 7,578 | 9,604 7,832 | 10,122 
Cables............- sees 2,193 | 3,713 | 7,631 | 8,119 | 10,432 | 11,481 | 15,414 13,902 | 9,900 
Miscellaneous .............. 501 556 279 245 263 243 212 195 215 
Coarse forgings............. 2,538 | 2,643 | 2,648 | 2,703 | 2,988 | 3,162| 3,174 | 3,087 | 3,47 
Cartridges, caps, ete........ 3,376 | 4,450 | 4,156 | 2,712 | 3,288 | 2,652 | 1,731! 1,880] 3,244 
Fine copper goods.......... 4,117 | 4,912 | 7,837 | 7,425 | 8,454] 9,855 | 11,177 | 10,018 | 11,772 
Perforated sheets und net- 
(EU A A A A Eolo 275 306 327 375 | 345 
Titi e st 22,167 | 24,949 | 33,889 | 33,091 | 36,999 | 40,176 | 46,939 | 42,240 | 45,261 
Less imports................ 1,778 | 1,892 | 2,301 | 1,606 | 2,449 | 2,811 | 3,073 | 2,080; 2,870 
Net exports .......... 20,389 | 23,057 | 31,588 | 31,485 | 34,550 | 37,365 | 43,866 | 39,560 | 42,391 


THE FRENCH COPPER TRADE. 


Fourth in the list of the greater copper-consuming countries is 
France, which showed a recovery in 1902. 

According to the French official statistics, the imports of bars, ingots, 
etc., have been as follows: 


Imports and exports of bar and ingot copper into France, 1895-1902. 


[Metric tons.] 


1895, 1896. 1897. 1898, 1899, 1900. 1901. 1902. 


| 


PI eae | 
8, 250 5,596 3, 884 5,970 | 8, - 3,289 | 5,400; 4,963 
Clg 4 de 3, 494 4,573. 2,804 4, 469 i 3,509 | 2,690 3, 698 


United States............... 11,157 21,279 28,118 26,210 | 24,470 | 33, 187 | 22,001 35, 401 
Other countries ............ 11, 717 12, 197 14, 830 10,712 | 13,650 | 14,246 | 14,318 7,825 


94,231 | 44,409 | 51,887 
7,601 | 7,510 9,513 


Total crees (0 34,618 43, 645 49, 636 47,361 | 51,212 
Less exports................ 4, 910 5, 144 4, 766 5,458 | 8,285 


Net imports .......... 29,708 | 38,501 | 44,870 | 41,903 | 42,927 | 46,580 | 36,899 | 46,374 
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In order to arrive at the consumption, it is necessary to add the net 
imports of old material and the copper contents of foreign ores and 
py rites, and to account for fluctuations in stocks. The following table 
summarizes the results: 


Copper consumption of France. 


[Metric tons.] 


1394. 1895. 1896. 1897. 1898. | 1899. 1900. 1901. 1902. 


Net imports, raw material...) 25,743 | 34,352 | 44,026 | 50,060 | 48,060 | 49,667 | 54,862 | 40,214 | 50,168 


Contents of ore............. 4,635 | 6,074 | 5,570 | 8,685 | 7,024 | 6,004 | 7,976 | 5,000 5, 000 
ES uper Ree tute EIN 
Told cornisa 30,378 | 40,426 | 49,596 | 58,745 , 55, O84 | 55,671 | 62,838 | 45,214 | 55, 168 
Increase (-+) or decrease 
(—) of stocks ............. +1,459 | -—108 | —5s59| —379 | --515 | +670 |-1,006 | +966 — 382 


Consumption......... 31,537 | 40,323 | 49,007 | 58, 366 | 84,569 | 56,341 | 61,832 | 46,180 | 55, 550 


OTITER COUNTRIES. 


The consumption of Russia increased during 1902, having been, © 


according to estimates, 24,308 metric tons, as compared with 17,459 
metric tons in 1901, and with 19,133 tons in 1900. In 1901 the con- 
sumption was of imports of fine copper 10,582 tons, imports of manu- 
factures 344 tons, and of a home production of 6,263 tons. In 1902 
the imports of copper were 16,098 tons, and the imports of manufac- 
turesare estimated at 300 tons and the production at 8,000 tons. It is 
interesting to note that of the imports of fine'copper into St. Peters- 
burg during :902, which aggregated 8,160 tons, 7,580 tons was 
American copper. 

Austria-Hungary imported, in 1902, 21,072 metric tons of copper in 
the form of ingots and bars, and in ores, pyrites, and manufactures 
as compared with 19,982 tons in 1901, and 21,574 tons in 1900. The 
production was, respectively, 1,368, 1,335, and 1,130 tons; and the 
exports of manufactures of ores, etc., amounted to 3,636 tons in 1902, 
3,459 tons in 1901, and 3,524 tons in 1900. According to official sta- 
tistics the imports from America were 9,790 metric tons in 1902, 
5,978 tons in 1901, and 10,487 tons in 1900. 

Italy imported, in 1902, 10,563 metric tons, net, as compared with 


8,589 tons in 1901, these totals including fine copper and manufac- | 


tures, exports being deducted. The production of the country is 
estimated at 3,000 tons in 1901 and 3,500 tons in 1902. 
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THE WORLD’S PRODUCTION. 


Messrs. Henry R. Merton & Co., of London, have compiled the fol- 
lowing statement of the world's production, the figures being modified 
by this office where official statistics are available: ; 


The copper production of the world, 1895-1902. 


Country. 


EUROPE. 


Great Britain 

Spain and Portugal: 
Rio Tinto 
Th&rHls. c oce rere xx 
Mason and Barry 
Savilla 
Tinto and Santa Rosa... 
Other mines. ............ 

Germany: 
Mansfield 


*"""0ce(2n00902€9 
e-"""" 26 
“eo nr. n..o. 0D POC€.L.COa e. ....o.n.onoo 
..ho.o.o no. n..o..n..n.no nn. ere... 
Loro. ..n.n.n.o. .o. o ncon..o..o.. 
Coro ncor...nn eo neon...» 
cOorLL cr nro nnn.n nn. noe. cnnna. 


NORTH AMÉRICA. 


United States ............... 


e.o ono... noo nn.nnn..e. e. Lo 


con... e... co o.n.n.oo 
vo... on... e... ccacarnon..o. 


TAE AE AAA AAA 


co. ro posan... oo 


AFRICA. 

o A 
Cape of Good Hope: 

Cape Company 

Namaqua Company 


.n...e.o ce... 


e... ..e. 0... coo... ..o.o.o 


co ..o.n.oe.nn.n...n..e. nop ..o ej jon n.nnsnsujocon.n.as 


a Estimated. 


—— RH 


[Long tons.] 

1895. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 
580 555 555 640 635 777 532 a 600 
32,985 | 34,501 | 33,923 | 33,705 | 34,370 | 35,732 | 35,348 34, 480 
12,000 , 12,000 [411,000 |a 11,150 9, 448 7,965 7,427 6,710 
44,100 | «3,900 | a4,300 3, 600 8, 600 3, 400 3, 729 8, 330 
1,050 1,025 810 800 1, 200 1, 460 1,292 1,515 
500 815 1,000 1,580 1,640 1,285 

, 400 y , , , , 
| 32,900 : | 2,550 2, 305 2, 550 2,675 4, 185 2, 440 
14,860 | 18,265 | 17,960 | 18,045 | 20,785 | 18,390 | 18,780 18, 750 
1, 695 1, 800 2, 185 2, 040 2,675 2, 020 2, M0 2, 855 
869 1, 065 1,210 1,110 915 865 1,015 1,027 
239 205 445 430 590 490 335 850 
203 500 545. 480 520 450 B20 edurcs 
2, 685 2, 600 3, 450 3,615 3, 610 3, 935 8,375 4, 565 
2, 236 3, 400 3, 450 2, 965 3, 032 2,797 | a 3,000 3,370 
5, 326 5, 832 6, 941] 7,291 7,533 , 7,893 6,263 ' a6,000 
975 470 920 520 980 | “1,100 
83,128 | 88,948 | 90,829 | 89,461 | 93,383 | 91,039 | 91,341 88, 407 
169,917 | 205,384 | 220,571 | 235,050 | 253,870 , 270,588 | 268,782 | 294,423 
3, 923 4,190 5, 938 8, 010 6,731 8,446 | 18,496 17, 486 
1, 800 1, 800 1, 800 2,100 2,7 2,7 2, 336 2, 586 
10, 450 9,940 | 10,170 9,435 | 10,335 | 11,050 | 10,795 10, 785 
1,170 1,210 | a4,200 | 47,000 | 49,000 211,000 | 419,635 | 4 30,000 
187, 260 | 222,524 | 242, 679 | 261,625 | 282,636 | 303, 784 | 320,044 | 355, 280 
22,075 | 23,500 | 21,900 | 24,850 | 25,000 | 25,700 | 30,780 28, 930 
2, 250 2, 000 2, 200 2, 050 2, 500 2,100 | 42,000 | a2,000 
450 740 1, 000 3, 040 5, 165 8,220 9, 520 7, 850 
150 100 200 125 65 75 780 240 
24,925 , 26,340 | 25,300 | 30,065 | 32,730 | 36,095 | 43,050 39, 020 
AA EA BO AAA A A AA 
3, 350 5,470 5, 290 4, 660 4, 140 4, 420 5,072 2,750 
1, 730 1, 980 2, 150 2, 400 2, 350 2. 300 2, 400 1,700 
7,115 7,450 7, 440 7,110 6, 490 6,720 7,472 4, 450 
18,430 | 21,000 | 23,000 25,175 | 27,560 | 28,121 | 27,475 29,775 
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The copper production of the world, 1895-1902— Continued. 


Country. 1895. 1896. 1897, 1898. 1899. 1900. 1901. 1902. 
AUSTRALASIA. 
New South Wales........... 3, 322 4, 467 6, 922 5, 743 5,394 | a5,500 | a6, 000 a 6, 500 
South Australia............. 5,251 4,877 4,705 5,000 | 46,500 | a5,356 | «7,120 | a8,000 
Tasmania Gr dd 1, 928 4, 956 5,200 | 19,000 |a 10,000 «412,000 | a9,650 
Queensland cal da tl 351 3, 061 3,784 
Totül. 21222 ias 8,573 11,272 | 16, 583 15,943 | 20,894 21,270 | 28, 181 27, 934 
a Estimated. 
RECAPITULATION. 
Country. 1890, 1891. 1892. 1893. 1894. 1895. 
EUFPODOG.. veis REDE Re 79, 952 80, 751 81, 648 82, 922 82, 474 83, 128 
North America ................ 124,711 133, 065 166, 941 155, 553 172, 994 187, 260 
South America ................ 83, 960 29, 015 29,015 27,320 26,810 24,925 
MÍTICA RR 6,570 6, 120 6, 120 6, 090 6, 500 7,115 
ASIA: — eens 17, 972 18, 500 19, 000 18, 000 20, 050 18, 430 
Australasia .................... 9, 455 10, 292 8,785 6, 198 6,791 8,573 
Total ........ eene | 272,620 | 282,743 | 314,509 | — 299,043 | — 315,619 | 329,431 
Country. 1896 | 1897 1898. 1899 1900 1901 1902 
— o — a —— HM E ERE ———— A —M—— —— |—————M | ———À 4 —M 
Europe ......2 idas 88, 948 90, 829 89, 461 93, 383 91, 009 91, 341 88, 407 
North America ................ 222,524 | 242,679 | 261,625 | 282,636 | 303, 784 320, O44 355, 280 
South America ................ 26, 340 25, 300 30, 065 32, 730 36, 095 43, 080 39, 020 
AÍTIOB A See es t ies 7,450 7,440 7,110 6, 490 6,720 7,472 4, 450 
ARÍR oo ucl ien veu. POEES 21, 000 23, 000 25,175 27, 560 28, 121 27,475 29,775 
Australasia .................... 11, 272 16, 583 15, 943 20, 894 21,270 24,181 27,934 
Total. cu eds Epeda» 877,534 , 405,831 | 429,379 | 463,693 | 486,999 | 517,593 644, 866 


| 


FOREIGN COUNTRIES. 
CANADA. 


The production of copper in Canada is reported officially at 39,168,202 
pounds fine, as compared with 40,951,196 pounds in 1901. British 
Columbia, which is the heaviest contributor, recorded a gain of from 
9,997,080 pounds in 1900 to 27,603,746 pounds in 1901, and 29,636,057 
pounds in 1902. The different districts contributed to this total as 
follows: Boundary, 14,955,582 pounds; Rossland, 11,667,807 pounds; 
Coast, 2,496,681 pounds; Nelson, 491,144; and other districts, 24,843 
pounds. 


BRITISH COLUMBIA. 


The development of the boundary district of British Columbia has 
been rapid and promises to exhibit a further steady growth, being 
dependent chiefly upon large deposits of practically self-fluxing low- 
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grade copper-gold ores, carrying from 25 to 35 pounds of copper, 25 
to 40 cents of silver, and $1.50 to $2.50 of gold per ton. The tonnage 
of ore, which was 386,675 long tons in 1901, is estimated at 519,962 
long tons in 1902, and would have been greater had it not been for a 
shortage of coke from the Crow's Nest district, and for low water 
which restricted the generation of electric power. The principal 
undertakings are the Granby Consolidated Mining, Smelting and 
Power Company, Limited, in which New York, Boston, and Montreal 
capitalists are interested; the British Columbia Copper Company, 
Limited, a New York corporation, and the Montreal and Boston Cop- 
per Company, whose headquarters are also in New York. 

The Granby Company, which owns a group of mines of which the 
Old Ironsides and Knob Hill are the most conspicuous, mined in 1902 
810,601 tons of ore, which yields about 27 pounds of copper and $2 
of gold per ton. The ore is extracted from open quarries. The com- 
pany owns a smelting plant at Great Forks, which is equipped with 
four furnaces. Two additional furnaces and a converter plant are to 
be put in. When in full operation the output is expected to reach 
about 2,000,000 pounds of fine copper per month, the ultimate aim 
being double that quantity. Interests identified with the company 
-have acquired an interest in coal property at Blairmore, in the 
district of Alberta, where coke ovens are to be erected. 

The British Columbia Copper Company controls the Mother Lode 
at Deadwood Camp, near Greenwood, from which there was mined in 
1902 137,517 tons of ore. The company owns a smelting plant at 
Greenwood. 

The Montreal and Boston Copper Company, Limited, owns the Sun- 
set and Crown silver group of mines near Deadwood Camp and a 
smelting plant at Boundary Falls. 

There has been considerable activity in the copper districts of Van- 
couver. ln the Mount Sicker district the Leonora and Tyre mines 
have become producers, and two smelting works have been started, 
one at Crofton on Osborne Bay, with two furnaces and a converter 
plant, and the other at Ladysmith. The Van Anda mines on Texada 
Island are also being worked. 

In the Rossland district the Le Roi mine is the most important. 
During the fiscal year ending September 30, 1902, the amount of ore 
mined was 63,262 short tons, which yielded 3,001,027 pounds of copper, 
32,435 ounces of gold, and 82,548 ounces of silver, the total value of 
which was $1,068,916, an average of $16.89 per ton. The cost was 
$5,021 for mining and $7,870 for smelting. The total receipts of 
the company were £117,894, the expenses at the mine being £64,347, 
at the London office £3,086, and for miscellaneous purposes £5,434. 
The net balance was £44,987. 
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NEWFOUNDLAND. 


The production of copper ore in Newfoundland is officially stated to 
have been 71,485 long tons; 35,538 tons having been shipped during 
the year to the United States and 35,947 tons to Great Britain. It is 
estimated that the copper ore produced contained 2,586 long tons of 
fine copper. 


MEXICO. 


There has been a good deal of activity in the development of copper 
properties in Mexico, and the production has greatly increased. In 
Sonora the Greene and Nacosari companies are yielding copper on a 
large scale. The Descubridora property in Durango is now equipped 
with & smelter, and the Jimulco Company is shipping ore steadily. 
In Coahuila the Coahuila Mining and Smelting Company has erected a 
furnace at Viesca and is treating local carbonates. At Mazapil in 
Zacatecas the Muzapil Copper Company is producing steadily. The 
. French enterprise 1n Michoacan, the Inguaran Copper Company, of 
which so much is expected, :has not yet become a contributor to the 
world’s metal markets. 

The production of copper at the Boleo 1 mine in Lower California in 
1902 was 10,953 metric tons, within a few tons of the output of 1901. 
There were mined 249,895 tons of ore in 1902, as compared with 
215,685 tons during the previous year, but the yield has risen from 
8.95 per cent to 4.383 per cent, due to a closer sorting. The Boleo 
ores are ferruginous, manganiferous, siliceous, and argillaceous. The 
latter do not smelt readily, but the bodies are large and they are 
cheaply mined. Their copper contents are more regular, but the grade 
is low. When the price of copper is high, the percentage of argil- : 
laceous ores mined is increased; but when the price is low, the neces- 
sity for reducing costs causes the quantity of the poorer ores, more 
difficult to reduce, to be lessened. The old smelting plant has been 
dismantled. 'The profits of the company in 1902 were 1,750,961.08 
francs, or 544,705.48 francs greater than those of 1901. 

The annual report of the Greene Consolidated Copper Company for 
the year 1902 gives full details relative to the mining property and the 
plant at Cananea, Sonora. The concentrating plant of 600 tons daily 
capacity is used to utilize some of the ores of the Capote and Veta 
Grande mines, which are highly siliceous. The smelting plant em- 
braces eight Mitchell hot-blast furnaces, and the converting works are 
equipped with five stands, the production aimed at being 6,000,000 
pounds of copper per month. From the beginning of the operations 
of the Greene Consolidated Copper Company, the company smelted 
19,981 tons of iron ore, and 173,750 tons of copper ore, producing 
. 91,519 net tons of matte carrying 28,540,980 pounds of copper and 
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233,696 ounces of silver. The statement,is made that the direct cost 
of labor, fuel, supplies and material for mining the ore, transportation 
to the smelter, and reduction to marketable form, amounts to 4.18 
cents per pound of copper produced. 


TASMANIA. 


The Mount Lyell Mining and Railway Company is the largest pro- 
ducer. During the six months ending September 30, 1902, the smelter 
treated 183,676 long tons of ore, and produced blister copper contain- 
ing 3,608 tons of fine copper, 341,346 ounces of silver, and 11,081 
ounces of gold. This blister copper is shipped for refining to the 
United States, the company having arranged for a three years! exten- 
sion of the contract. "The net profit for the half year was £45,348, or 
less by £7,700 than that of the previous half year. 


GERMANY 


The year 1902 has not been a favorable one for Germany's great. . 
copper producer, the Mansfeld'sche Kupferschiefer bauende Gewerk- 
schaft, of Eisleben. The production of the mines was 680,784 metric 
tons of ore in 1902, as compared with 695,321 tons in 1901, but the 
average cost was reduced from 32.88 marks per ton in the latter year 
to 28.60 marks in 1902. The four smelting plants treated in 1902 
682,882 tons of ore and produced 49,179 metric tons of matte, which 
carried on an average 27.12 per cent of copper and 0.156 per cent of 
silver, the consumption of coke being 135,908 tons. There were 
roasted 47,360 tons of matte, producing 22,012 tons of chamber acid. 
In the second matte smelting there were handled at two plants 48,999 
tons of roasted matte and 3,338 tons of raw ore, producing 25,041 tons 
of second matte and 70 tons of blister copper. The matte from one 
plant carried 74.2 per cent of copper and 0.4446 per cent of silver, 
and that from the second works contained 74.4 per cent of copper and 
0.4202 per cent of silver. In the silver-extraction works 24,044 tons 
of second matte were roasted and 99,045 kilograms of cement silver 
were produced, yielding 98,446 kilograms fine silver. The leached 
matte yielded 17,094 tons of fine copper. There were also produced 
1,548 tons of electrolytic copper and 107 tons of fine copper from for- 
eign materials. The total production, therefore, was 18,749 metric 
tons of copper in 1902, as compared with 19,080 tons in 1901. 

The total sales of the Mansfeld Company were 29,634,971.15 marks, 
as compared with 37,564,592.35 marks in 1901. The costs of the mining 
and smelting were 29,634,971.15 marks in 1902, against 34,757,171.84 
marks in 1901. A profit of 2,807,420.51 marks in 1901 was therefore 
converted into a loss of 590,891.65 marks in 1902, thus indicating an 
inability to compete at the low prices prevailing for copper and silver 
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in 1902. The Mansfeld Company, however, makes some profit on a 
large number of incidental and subsidiary enterprises, including the 
manufacture of slag brick, a narrow-gauge railroad, an electrolytic 
plant, a copper mill, a colliery, and coke plant in Westphalia, the 
alkali mine, Ernsthall, in course of development, forests, real estate, 
etc. These converted the loss in 1902 on the mining operations proper 
into a profit of 108,110.24 marks. 


SPAIN. 


The Rio Tinto Company made a profit in 1902 of £912,303, as com- 
pared with £1,279,250 in 1901. The amount of copper marketed was 
34,136 long tons in 1902, as compared with 34,604 tons in 1901, the 
production by treatment at the mines being 21,659 and 21,100 long 
tons in the respective years. The Rio Tinto completed a new Besse- 
mer converting plant during the year. 

Owing to the exhaustion of the Tharsis and Laguanza mines, the 
copper production of the old Tharsis Sulphur and Copper Company 
declined from 7,427 long tons in 1901 to 6,708 long tons in 1902, the 
ore extraction declining from 400,162 tons in 1901 to 342,692 tons in 
1902. The Calanas mine, however, continues to do well. The deliv- 
eries of pyrites to consumers were 225,861 tons in 1902, as compared 
with 208,309 long tons in 1901. After writing off £15,000 on the 
mines £13,000 on the railroad property and the piers, and £10,482 on 
property and plant in Spain, there remained a net profit of £213,388. 

One of the more recent Spanish pyrites mines which is being devel- 
oped is the Pena Copper Mines, Limited, in the Huelva district. 
During 1902 the company laid down for leaching 161,928 long tons, 
thus making the stock of ore on the heaps 351,574 tons. The produc- 
tion of precipitate has only begun. It was 413 tons in 1901 and 624 
tons in 1909. There were reserved in 1909 33,928 long tons for 
export without treatment. There were shipped in 1902 92,057 long 
tons of ore, consisting of 19,997 tons of cupreous ore, 62,989 tons of 
roasted ore, and 9,148 tons of sulphur ore. The average content of 
the ore mined in 1901 was 47.06 per cent of sulphur and 1.296 per 
cent of copper; in 1902 the figures were, respectively, 47.24 per cent 
and 1.36 per cent. 


LEAD. 


By CHARLES KIRCHHOFF. 


INTRODUCTION. 


Under the influence of a lower range of prices for lead, assisted in 
the case of the Rocky Mountain districts by low returns for the accom- 
panying silver, the lead-mining industry did not prosper in 1902as much 
as other branches of metal mining. The principal cause was that in the 
previous years a very large stock of lead had accumulated. This was 
successfully worked off during 1902, which was a year of enormous 
consumption in all the metals. The stock of lead, which was 53,733 
short tons at the beginning of the year, had been carried down to 
11,595 short tons at its close. If an effort had been made to force 
values up, it would have opened the door to importations, the markets 
abroad being low throughout the year. 

Under the circumstances, the fact that production was as large in 
1902 as it was in 1901 is encouraging, but there has been some shifting 
of the territorial source of production. Relatively, the Mississippi 
region has gained in importance, showing an increase in output at the 
expense of the Rocky Mountain districts, which declined in production. 
The one counterbalanced the other closely, the production of the 
country in 1902 having been practically the same as it was in 1901 and 
1900. | NE l 

PRODUCTION. 


The following table presents the figures of the total gross production 
of lead in the United States from 1825. Up to the year 1882 the 
figures have been compiled from the best data available. Since 1882 
the statistics are those collected by this Office, with the exception of 
the year 1889, when they were gathered by the Census Office. 
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Production of lead in the United States, 1825-1902. 


Year Quantity. | Year Quantity. Year. . Quantity Year. Quantity. 
Short tons Short tons | Short tons Short tons 

1825........ 1,500 | 1848....... 25,000 || 1867...2.... 15,200 || 1886....... 130, 629 
1830. ... .... 8,000 || 1849....... 23,500 || 1868....... | — 16,400 | 1887....... 145, 700 
Yo AR 7,500. 1850....... 22,000 || 1869....... 17,500 || 1888....... - — 151,919 
1832. ....... 10,000 || 1851....... 18,500 || 1870....... 17,830 || 1889....... 156, 397 
1833........ 11,000 ||.1852....... 15, 700 || 1871....... 20,000 || 1890... ..... 143, 630 
1834........ 12,000 || 1853....... 16, 800 | 1872....... 25, 880 | 189]....... 178, 554 
1835........ 13, 000 | 1854....... 16,500 |! 1873....... 42,540 | 1892....... 173, 305 
1836........ 15,000 | 1855....... 15,800 | 1874....... 62,080 || 1899....... 163, 982 
JE. y 13,500 | 1856....... 16,000 | 1875....... 59,640 || 1894....... 162, 686 
1838. ....... 15,000 || 1857....... 15, 800 | 1876 Bep 64,070 | 1895....... 170, 000 
1839........ 17,500 || 1858....... 15, 300 |' 1877....... 81, 900 || 1896....... 188, 000 
1840. ....... 17,000 || 1859....... 16, 400 || 1878....... 91,060 |. 1897....... 212, 000 
1841........ 20,500 || 1860....... 15,600 || 1879....... 92,780 |; 1898....... 222, 000 
1842........ 24,000 || 1861....... 14,100 || 1880. ...... 97,825 | 1899....... 210, 500 
1843........ 25,000 || 1862....... 14,200 | 1881....... 117,085 |' 1900....... 270, 824 
184........ 26,000 | 1863....... 14,800 || 1882....... 132,890 | 1901....... 270, 700 
1845........ 30, 000 | 1864... 15,300 |! 1883....... 1437957 || 1902....... 270, 000 
1846........ 28,000 ; 1865....... 14, 700 |, 1884....... 139, 897 | 

1847........ 28, 000 1866....... 16,100 || 1885....... 129, 412 


For many years the only method for arriving closely at the lead 
product of the mines of the United States has been to depend upon 
the smelting works to furnish statistics showing the source of the 
material worked by them. These statistics of production do not 
necessarily agree with the commercial statistics which include the 
lead obtained by smelting foreign ores and by desilverizing foreign 
base bullion in bond. To avoid misapprehension, these must 
be clearly and sharply separated. The figures given in the table of 
production are arrived at by making an allowance for loss in smelting - 
the ores and in refining the base bullion derived from that smelting. 

The returns of the smelters in the United States aggregate as 
follows: 

Lead content of ores smelted by the works in the United States, 1894-1902, by States. 


State or Territory.. 1894, 1895. 1896. 1897. 1898, 
Short tona. | Short tona. | Short tons. | Short tons. | Short tons. 
Colorado iii 50, 613 46, 984 44, 803 40, 576 07,352 
O ERST nr 83, 308 31, 638 46, 662 58, 627 59, 142 
Uli o coe xa Md o dors 23, 190 31, 305 35, 578 40, 537 39, 299 
Montana sico ss 9, 637 9, 802 11,070 12, 930 10, 745 
New-Mexico.... odios e suae edu RT 2,973 8, 040 3, 461 9, 123 5,797 
NeyvndaB... iu lo eclcde ewe s ERAS CA iE 2, 254 2, 583 1,173 959 4,714 
e XENON NA 1, 480 2, 053 1, 165 2,184 2,224 
California iced vlc RO REP oes s: 478 949 691 383 482 
Washington sisi 
Oregon, Alaska, South Dakota, Texas.... 100 et 1.006 eee 1,419 
Missouri, Kansas, Wisconsin, Illinois, 
Jowa, Virginia, and Kentucky.......... 40, 300 53, 596 51, 887 56, 542 54, 469 
Total lead content American ores 
BGM: 2 o les decease CIT 170, 383 182, 331 197, 496 222, 499 235, 573 
Content Mexican ores.................... : 16, 437 15, 403 13, 430 10,520 
Content Canadian ores. .................. ) «21,000 i 5, 040 10, 100 19,515 17,377 
Content miscellaneous or nnknown......|............ 2,118 944 428 


a Estimated. 
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Lead content of ores smelted by the works in the United States, 1894-1902, by States— 
Continued. 


State or Territory. 1899. 1900. | 1901. 1902. 


Short tons. | Short tons. 


COlOFBd0 ok so tee Ier NEN desine epus 70, 308 82,137 73, 265 51, 833 
TOGO oce e ERI a Reid —— P 52,154 85, 444 79, 654 84,742 
A S 29, 987 48, 044 49, 870 53, 914 
MONTADA iouis a uua ra dx oo ee eee Ui aac 10,227 eee ccs ss 5,791 4, 438 
New MexieO 4. sc dau RAR 4; R56 |. deeem 1, 124 741 
fl 5I E ————MMÀ—— nM $8,988 AO 1,873 1, 269 
? Dur T coos pP n is y ER) AAA 4, 045 599 
Calorias pde ese aded utes 487 520 381 175 
Washington. ii Ee phi CREE SERENA } E 1,029 l 1, 457 
Oregon, Alaska, South Dakota, Texas ................ (A) 2,184 
uri, Kansas, Wisconsin, Illinois, Iowa, Vir- 
ginia, and Kentucky...................-. eese ee eere 54, 444 |............ 67,172 79, 445 
Total lead content American ores smelted... 3 > 230,090 |............ 284, 204 280, 797 
Content Mexican ores.................... eue eee eere 10,293 1... e 11,841 8, 755 
Content Canadian ores .........................- eese 5,110 luce cares 9, 615 2,164 
Content miscellaneous or unknown .................. T8 rock oup wees 804 (B) 3,975 


The total production to A, of 201,352 tons, includes the lead content 
of the ores smelted in 1902 by the works which treat argentiferous 
material. Besides this there was treated in one of these works domestic 
material, source unknown, containing 1,307 net tons of lead (included 
in B), which must be added in making the calculation. Then, there 
were treated in silver-lead works ores from Missouri, Kansas, Wis- 
consin, etc., to the extent of 5,395 tons of lead content, leaving 74,050 
tons of direct nonargentiferous lead. The 5,395 tons which pass 
through the smelting and desilverizing process must undergo the 
usual allowance for waste in smelting and desilverizing. The total 
production of lead from argentiferous material was, therefore, 208,054 
short tons. Assuming the yield of the ores smelted by silver-lead 
smelters and desilverizers to be 94 per cent, a total of 195,571 short 
tons of commercial lead is reached. To this must be added the 74,050 
tons of pig lead produced by the soft-lead smelters, and a resulting 
total is reached of 269,621 short tons of lead as the production of the 
United States for 1902. To indicate the fact that it is an estimate, 
this figure is rounded off to 270,000 short tons. 

Returns from the smelters show that considerably less of foreign 
ores were handled. This is due partly to the destruction by fire of the 
El Paso works of the American Smelting and Refining Company, and 
to the decline in the receipts of ore from Canada. On the other hand, 
considerably larger quantities of South American and Central Ameri- 
can ores were smelted in smelting works in this country. 


PRODUCTION OF DESILVERIZERS AND SMELTERS. 


It was first in 1886 that the treatment of foreign material in Ameri- 
can works attained some importance. At first it was foreign ores 
that were smelted. Subsequently growing quantities of foreign base 
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bullion were imported to be desilverized in bond, the greater part of 
the refined lead thus made being exported. In the beginning it was 
possible to arrive at the net American production by deducting from 
the total pig lead production of the works the lead content of the for- 
eign base bullion and ores. The commercial statistics and the domes- 
tic production statistics were identical. Later on the supply to the 
home markets included, besides the product of our own mines, vary- 
ing quantities of ‘‘exempt” lead, being a certain tonnage of lead 
obtained from foreign material which did not pay a duty. The fol- 
lowing table shows the total production of refined lead in the United 
States, irrespective of the source from which it was drawn, the pro- 
duction of desilverized lead, and of softlead. A column is also added 
showing the amount of lead reported by the works as having been 
obtained from foreign base bullion and foreign ores. 


Production of refined lead in the United States, 18838-1902. 


Year Total pro- D aoe K Soft py E 
y duction.a lead a lead.b and 
bullion. 
Short tons. | Short tons. | Short tons. | Short tons. 
TS A A 143, 957 122, 157 21,800 lis eun Res 
|; ———— — — i ——— cess 189, 897 119, 965 19; 982 |... cee rn 
p — aks Shes ecco oo — Hoá — PR 129, 412 107, 437 21,975 1. es er une 
TIRSO A at ube PAESE 135, 629 114, 829 20, 800 c 5,000 
p ST ————————— áo 160, 700 135, 552 25,148 € 15, 000 
TOSS MM MDC E EC 180, 555 151, 465 29, 090 28, 636 
||] HE Seed Coens P 182, 967 153, 709 29, 258 26,570 
oe ————À— — ———— ees 161, 754 130, 403 81,351 18, 124 
) |.) A O EFIE 202, 406 171, 009 31, 397 23, 852 
j| eii 213, 262 181, 584 31, 678 89, 957 
jr. E MERO NONE 229, 333 196, 820 32, 513 65, 851 
is cT cL 219, 090 181, 404 87, 686 59,739 . 
TROD icc cers soviet eae NR Ree E eeu DE URPE QE 241, 882 201, 992 39, 890 76, 173 
1806... Sees eek du opea VERE ciel Qe ERU E See ed e ky 264, 994 221, 457 43, 537 77, 738 
ion ot one ER 291, 036 _247, 483 43, 503 83,671 
IBOR O A 310, 621 267, 812 42,779 99, 945 
Loo —————— — € vee eiateee 304, 392 263, 826 40, 566 95, 926 
Di SN E EA T E AOST 377,679 329, 658 | 48, 021 106, 855 
190 II cue ne LO a uA m | 381, 688 323, 790 57, 898 112, 422 


A eer ee ees ents O E EA 377,061 303, 011 74, 060 100, 606 


a Including foreign base bullion refined in bond. 
b Including a small quantity of lead produced in the Southern States. 
c Estimated. 

Hard lead.—Since 1891 special returns from desilverizers have been 
made on the quantity of antimonial or hard lead produced. The quan- 
tity was 4,043 tons in 1891, 5,039 tons in 1892, and 5,013 tons in 1893. 
In 1896 the production of hard lead was 7,507 tons, rising to 8,867 tons 
in 1897, and declining again to 8,473 tons in 1898. It amounted to 
6,345 tons in 1899, to 9,906 tons in 1900, to 10,656 tons in 1901, and to 
9,169 ton: in 1902. 
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On the whole, fhe production of lead in southeast Missouri and the 
doplin-Galena district in soutwest Missouri and Kansas increased con- 
siderably. In the latter district the Serage works were idle in 1902, 
but a new plant has been established at Galena, Kans., by the C. V. 
Petraeus Smelting and Mining Company. The Granby Company 
added considerably to its production, and the St. Joseph Lead Com- 
pany made its record production in 1902. "The smelting operations of 
the Markle, Desloge, and Federal plants were considerably enlarged. 
The production of the Central, Mine la Motte, and Picher companies 
has remained stationary. 

The desilverizers handle considerably less than formerly of the non- 
argentiferous ores, having smelted ores containing 5,895 tons out of 
a total of 79,445 tons. 

The Joplin Galena district, however, did not come up to its record 
of 1901. Local statisticians estimate that the total ore sales, which 
were 35,177 short tons in 1901, fell off to 31,625 tons in 1902. The 
exact metal yield of this ore can not be stated, since a considerable 
quantity of the ore is converted into a pigment. The local smelters 
produced, however, in 1902, 18,628 short tons of pig lead, as compared 
with 15,464 short tons in 1901, thus proving that a larger proportion 
is being converted into pig lead in the immediate vicinity of the 
mines. ' 

The heavy increase in the production of lead in Missouri is due to 
the rapid development of the mines of southeastern Missouri, a part 
of the ores being smelted at local works. During 1902 the St. Joseph 
Lead Company, the Desloge, Central, and Mine la Motte mines made 
at their own works 41,192 short tons of lead, as compared with 35,132 
tons in 1901. St. Louis has become a growing lead smelting center. 

Practically the whole of the production of Idaho is derived from 
the Coeur d'Alene district, by far the most productive in the United 
States. Under an arrangement with the American Smelting and 
Refining Company the leading producers were not running up to 
full capacity, nor have any steps been taken in 1902 to make impor- 
tant additions to either the mines or the mills. Under local tax 
laws sworn statements are filed, showing the quantity of ore mined, 
the gross value, the cost of extraction, freight, and other items. 
According to these statements there were mined in 1902 in the Coeur 
d'Alene 877,407 short tons of ore, with a gross value of $8,125,043, 
the principal producing mines being the Empire State, Idaho, 262,509 
cons; the Morning, 209,852 tons; the Standard, 155,525 tons; the 
Mammoth, 74,994 tons, and the Bunker Hill and Sullivan, 34,109 
tons. The ores vary quite widely in metal content, but the average 
value per ton for the district is placed at about 10 per cent of lead 


and 7 ounces of silver. 
M R 1902 14 
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The production of lead in Colorado was less than in former years, 
Leadville showing a further decline. The lead content of the ores 
mined was estimated at about 20,000 short tons. The Arkansas Val- 
ley plant, at Leadville, of the American Smelting and Refining Com- 
pany has been enlarged, so as to concentrate at & single works the 
operations hitherto carried on at a number of plants in the district. 
At Pueblo the work at the former Philadelphia smelter has been sus- 
pended, largely because the Utah ores are now treated at the new 
Murray works; and the Durango smelter is being enlarged to smelt 
the ores of the San Juan region. The new plant of the Ohio and 
Colorado Smelting and Refining Company at Salida, Colo., was blown 
in on October 25, the chief owners being interested in the New Mon- 
arch mine at Leadville. The plant is equipped with four lead furnaces, 
and is also arranged for copper smelting. It draws its ores from 
Colorado, Utah, and Idaho. 

Utah has shown a further gain. In Park City the Daly-West 
Mining Company has acquired the Quincy property and produced in 
1902 ore containing 14,300 short tons of lead, 2,851 ounces of gold, 
3,245,460 ounces of silver, and 1,034,880 pounds of copper. Out of 
total receipts of $1,885,637, dividends aggregating $1,044,000 were 
paid. Among the other heavy shippers of the Park City district are 
the Silver King, the Daly-Judge, and Ontario. The concentrates 
and shipping ores average per ton about 35 per cent in lead, 50 ounces 
of silver, and 32 to $3 in gold. 

The Tintic district has not made much progress in 1902. The Bing- 
ham, Ophir, and Stockton districts are expected to show an increase 
during the year 1908. 

CONSUMPTION. 


According to the direct returns from smelters and desilverizers 
there were handled 100,606 short tons of foreign material. 

The records of the Bureau of Statistics of the Department of Com- 
merce and Labor make the following exhibit, the monthly details 
being given in the table published elsewhere. 


Official returns of warehouse transactions in lead during 1901 and 1902. 


1901. | 1902. 


Pounda. Pounds. 


In warehouse at beginning of year ...............llllll..l llle esee 42, 379,270 | 33, 225, 077 
Direet import tion nii ocu Sue neges aed nc ame SES KEEN EAS Medis m 221, 030, 779 | 200, 571, 318 

263, 410,049 | 233, 796, 995 
Deduct in warehouse at end of year... 2... ee ce ce ce cece eee hern 33, 225, 677 | 47, 817, 806 


230, 184,372 185, 979, 189 
Addition by liquidation TT ————— 592, 97 253, 875 


tl EEE TAE A E E RUMP TER | 230,777,349 — 186, 233, O64 
| 
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The disposition of this was as follows: 
Disposition of lead in warehouses in 1901 and 1902. 


1901. 1902. 


Pounds. Pounds. 


EXPO: as gin’! sad Ead 194, 199, 419 | 157, 834, 807 
Withdrawn for consumption. ............. 0.200 cece ee cece cere ese carr 16,035, 929 | 14, O84, 741 
Deducted by liquidation. ........ 2.0... cee cece cece eee lee eese se ht nnn 23, 373, 544 | 60, 245, 134 

Totals EI sen paste ced 233, 608, 892 | 232, 164, 682 


The consumption figured for 1901 and 1902, when a complete state- 
ment of stocks was first available, may be compared with estimates 
of previous years, which were made on a somewhat different basis, in 
some cases with partial data as to stocks, and in others without any 
reliable figures relating to them. 


Estimate of the consumption of lead in the United States, 1894-1902. 


| 1895. | 1896. | 1897. | 1898, 
Supply— Short tona. | Short tona. | Short tons. Short tona. | Short tona. 
Total product desilverized lead ...... 181, 404 201, 992 221, 457 | 247, 483 267,821 
Soft lead... cece cc cece eee eens 37, 686 39, 890 43, 537 | 43, 553 42, 779 
Imports, foreign refined........ Md. 8, 200 22, 947 2, 020 2, 000 437 
Stock, domestic, begining of year.... 7, 196 8, 586 9, 557 9, 299 17, 608 
Stock, foreign in bond, beginning of 
er NHAC DATA MIL 3, 302 7,181 9, 865 4, 124 6,691 
Total supply................. eese. 238, ORB 280, 596 286, 436 | 306, 459 335, 342 
Deduct— pe X um cS E a 
Foreign base bullion and ores retined 
in bond and exported.............. 29, 000 18, 130 57, 612 | 62, 409 84, 666 
Lead in manufactures exported 
under drawback.................... 950 2, 000 1, 500 500 1, 200 
Stock, domestic, close of year........ 8, 586 9,507 9, 299 17, 608 14, 683 
Stock, foreign in bonda.............. 7,181 9, 865 4, 124 6, 694 7,341 
TOU A O 45,717 39, 552 72, 935 87,211 107, 890 
Apparent home consumption ...... 192, 371 241, 044 213, 901 219, 248 227, 452 
1899. * 1900. 1901. 1902. 
Supply— Short tons. | Short tona. | Short tona. | Short tons. 
Total product desilverized lead .................. 263, 826 329, 658 323, 790 303, 011 
Soft lead ............... ust Ru epp oU O 40, 566 48,021 97, 898 74, 050 
Imports, foreign refined .......................... 215 452 538 1,544 
Stock, domestic, beginning of year...............]....-ceeeee e] eee ree 39, 050 93, 733 
Stock, foreign in bond, beginning of yeara....... 7,341 11,320 21, 190 16, 613 
Total supply ¿ir e xo ilRPEEZ AX WO 311, 918 389, 451 442, 456 448, 951 
Deduct— 2 YT 
Foreign base bullion and ores refined in bond 
and exported sevice ces e err e rx RE E ETE 73, 313 97, 959 97, 100 76, 962 
Lead in manufactures exported under drawback. 1, 000 1, 000 1,000 1, 000 
Stock, domestic, close of year .........ooooooccrcolerconanrcono le cece ec ceeee o3, 733 11,595 
Stock, foreign in bonda ...... ................... 11,320 21, 190 16,613 23, 909 
TOtA A A Darii d. D 85, 633 120, 149 168, 416 118, 466 
Apparent home consumption...... duce ML LEE 226,315 269, 302 274, 020 335, 485 


d 


a Lead in ore and bullion. 
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The striking feature is the decline in the stocks of domestic retined 
lead from 53,733 tons at the opening of 1902 to 11,595 tons at its close. 
The domestic consumption was greater than ever before in the history 


of the country. 


IMPORTS AND EXPORTS. 


In previous volumes of the Mineral Resources tables of imports and 
exports of lead have been presented which go back to the year 1867, 


the figures being supplied by the Bureau of Statistics. 


tables supply the data since 1890: 


The following 


Lead imported and entered for consumption in the United States, 1890-1902. 


Ore and dross. | Pigs and bars. 
Yearending December 31. A Mery gee ME. 
Quantity. Value. | Quantity. Value. 
| Pounds. Pounds, 
DADO a sre E E eo EE E, ! 11, 065, 865 $504, 067 19, 336, 233 $593, 671 
DRO ics A tp E Eu D AC 40, 692, 478 1, 120, 067 3, 392, 562 104, 184 
A eae c Phe LEVELS 54, 249, 291 1, 278, 114 1,519, 771 110, 953 
1899 T 58, 487, 319 1, 004, 295 3, 959, 781 129, 290 
IBNOÍT I AN 33, 020, 250 437, 999 39, 168, 529 895, 196 
TRIS ooi bartender dis ewe wae art d 45, 050, 674 687,222 109, 551, O82 | 2, 052, 209 
VG eo O st s a t ace 37, 829, 583 631,381 10,551, 148 191, 479 
II E EE 31,036, 882 535, 094 16, 050, 987 314, 549 
et M FRE 16, 610, 607 331, 116 311, 502 | R, 787 
A egeo oe eae Less in 6, 824, 556 125, 344 3, 173, 252 78, 062 
O hae toss et i ie Mirth d en | 10, 209, 742 623, 802 3, 673, 616 76,141 
A A 10,324, 119 272,396 | 3, 604, 157 R8, 056 
OU DD RP | 11, 499, 339 316, 005 | 12, 443, 615 | 319, 035 
Lead imported and entered for consumption in the United States, 1890-1902. 
| TEE T TS and | Not other- PR 
Year ending December 31. "e | wise pee salud: 
Quantity. | Value. , new 
Pounds, 
ROO Cette A A O AA E Ba Rey 91,660 $5,591 | $1,136 $1,101, 465 
TU MPH MH ERREUR 334,179 | 12,406 64| 1,237,261 
O sued utere Eros Backes d aM ee es iore 90, 135 6, 207 2, 063 1,397, 337 
| NE MSAN NERA CER DUAE | 567 295. 1,691 | 1,138,231 
ll "RC IT EP 44, 080 | 2, 050 5360 1, 336, 081 
go ma "CU 128, 008 5,030 1,277 2, 745, 738 
PRG any cet ueteri nues Da usb vade Prato d EE iS d 96, 010 3,518 644 827, 322 
IM TNR RE 95, 891 4,042 9813 854, 198 
IUS eiae suce £L petuo veh oh dade d ao dde d 242, 759 9, 389 312 349, 604 
IBS A bo qe cent doe a oue bote oo e 110, 372 4, 402 8, 626 216, 434 
EA TREMENDO PLENIS 27,945 1, 3:53 877 702,213 
A E epee gate Yee 36,735 2,773 1,234 364, 459 
jp EP TEM TEE: 224, 209 7,769 5, 258 645. 063 
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Lead, and manufactures of lead, of domestic production, exported, 1890—1902. 


! Manufactures of lead. | Pigs, bars, and old. 


Year ending December 31. Se NIUUE EE Lo: 
| Quantity. Value. | Quantity. Value. | V8'ue. 


Pounds. Pounds 
LIS | aE ee RECS BER NE CEPR $181,080 Lolo. $181, 080 
Oe a rege E OR OE ERROR DRE RERO: AAA A 173, 887 
E A eed ae tas ieee tals errr AA: AME 7T. A A 154, 375 
180]. A Los dec ruta iat ETE | O 508, 090 
ta aia Laa enn. ce E 753 SNO a$41,940 | 497,993 
1 cnn eta ee ere 164, 083 1,696,879 | 50,773 | 214, 856 
ROG oct saeco ied espe ERN RR A | 164,877 | b16,359,452 | 442,496 | 607,373 
'{ €150,473 449, 816 
E io il CETUR RR MONROE cA m 
| QM a es | 07,725,624 | 223,087 | 493,819 
jd cu CE Su EN I [ 265,062 | 497,802. " 
| Pio pee 118, 960 4,450 | 215,239 
IER c314,248 | d115,137 : 
ME e 154,196 93,115 4,286 | 273,919 
363,600 | 130,758 
[PM NER T RD 690, [ L 
| "LM 220149) 993,773 | 88,664 | 459,571 
500, 460 178, 752 
1901 AAA ay A A e usc aUe Bier OCR le WOO wie Site brie er. M, bie! ears * 4, 18 4 ri f 
| ade 210 048 | 7,107 | 214,812 | 624,534 
458,423 | 153,309 | 
CE SERERE TREE TITRE: CANN ; 
| Mog og ak po 286,518 | — 696,010 


a Not enumerated between 1868 and July 1, 1894. 

b din of this is foreign lead returned by collectors of customs by mistake ns domestic lead. 
ec 

d Valu ue of ty 

¢ Value of all other manufactures. 


According to the returns of the Bureau of Statistics the sources of 
imports of lead in the calendar years 1895, 1896, 1897, 1898, 1899, 
1900, 1901, and 1902 were as follows: 


Sources of imports of lead. 


Country. 1896, 1896. 1897. 1898, 
Pounda. Porendas. Pounda. Pounds, 
United Kingdom ........................... " 8,161, 411 1, 365, 192 1,120,528 | 2, 326, 937 
Germany cii oot es ee ees CEA da EVE 1,113,148... nes O S EE eee dae RA Re 
Other Europea di 36, 618, 228 1, 235, 981 1,101,165} e cn 
Total refined pig lead .................. 45, 892, 787 2. 601, 113 E 291, 679 2, 326, 937 
British North America .....oooooooooocoocooo- 15,860,900 | 25,672,833 44,171,421 34, 453, 299 
Mexica ia lie 138, 312,146 | 130,388,173 | 137,364,677 | 142, 030, 670 
Tota] ore and base bullion ............. 154, 173,052 | 156,061,006 | 181,536, 008 176, 483, 969 
Other countries: ci cd | 931,116 | — 1,656,908 | — 1,560,685 | 480, 384 
Total IMportS........oooococcocccccccooo | 200, 996,956 | 160,318,517 | 185,318, 412 | .. 179,991,290 
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Sources of imports of lead—Continued. 


Country. 1899. 1900. 1901. 1902. 
Pounds. Pounds. Pounda. Pounda. 
United Kingdom............................ 317, 321 567, 482 402, 552 792, 607 
Germany oak oaks oe ie be Eee shui | ee EROS eee 22h, 222 671, 294 952, 878 
Other Europe............ 0500. o 111, 952 111, 905 2, 453 | 1, 342, 193 
Total refined pig lead ..*............. Á 429, 273 904, 609 1,076, 299 3,087,678 
British North America ...................... 17, 871, 875 42, 139, 262 52, 130, 002 19, 464, 937 
Mexl00 zoe a TEE dd 173, 432,976 | 178,602,486 ¡  163,453,526 187, 484, 666 
Total ore and base bullion ............ 191,304, 851 | 220, 741, 748 215, 583, 628 206, 949, 603 
Other countries. ............, LL cec ce eee ee es 1,142, 950 7,147,092 | 8, 282, 502 5,195, 174 
Total imports.. ................ esses. 192,877,074 | 228,793,449 | 224,942,329 | — 215,232, 455 


The subdivision by groups representing refined pig lead and lead 
in ore and base bullion is made by this office. 


WAREHOUSE TRANSACTIONS. 


The following table, furnished by the Bureau of Statistics, shows 
the warehouse transactions of lead in ore and in base bullion monthly 
during 1902, and the corresponding totals for the years 1901, 1900, 
1899, 1898, and 1897. 


Imports of lead in ore and base bullion during the calendar year 1902, showing warehowse 
transactions by months. 


Remaining Entered warehouse. 
Month in warehouse| — — — — — — — — — | Additions by 
i first day of | Of direct im- , From other | liquidation. 
each month.| portation, districts. 
Pounds. Pounds, Pounds, Pounds, 

January cer xv sean ews Jie alex CV iT 83, 225, 677 19, 641, 930 &, 466, 782 63, 387 
February sera RUE TER 23, 009, 808 14, 867, 220 5, 893, 168 27, 239 
MBFPOl 2 esie tedocec a 24, 991, 993 18,146,014 ; 20,212,005 48, 633 
ADE oT TERCER PRICE RENE ed 40, 354, 060 17,478,566 , | 6,875,217 28, 660 
MEVA 30, 964, 000 16, 296, 102 8, 359, 360 45,870 
June......... NOTER RO can ee Gases os 21,498,747 | 11,385,677 8,100, 731 20, 967 
PUNY 24:5 3 Sore atone eens Te eee 20, 907, 428 20, 031, 112 21, 883, 045 16, 056 
PUBUSE qe ——— xs 37, 487,232 10, 249, 257 8, 522, 958 90 
BEPtEM DOR o odes kou decor wd ped mk 81,647,301 17, 012, 840 21,907, 390 scr 
OCW DOP cce oce teens oa 39, 924, 391 16, 738, 087 11, 401, 864 | .............. 
NOVO DTE 50,113,161 | 18,506,500 | 8,575,569 2, 973 
December ais eue pre CA ES 46, 893, 370 | 20, 218, 013 9,321,959 | .n.seeeccesces 
January (1903) -...ooonovocioncinsicoconocones 42,817; 806: ede des usus ee terete ÓN 
POR) este tees ds s eve CH Ee eiue du cans 200,571,318 | 142,520,008 253, 875 
"Total; 1901555 cas A anena | 221,080,779 | 204, 702, 170 592, 997 
Total AAA wae Rh Dated ei bees ole dud 226, 644,190 | 249, 674, 008 1,576, 397 
Total, 1899 dose ec i A esame xeu 188,512,454 | 216,031, 495 1, 156, 632 
TOU 1898... ouo ee e 170,017,006 | 177,837,309 1, 326, 934 
Total, [RUE aoo oes IA A | 163, 365,627 | 167, 963, 673 305, 862 
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Imports of lead in ore and base bullion during the calendar year 1902, showing warehouse 
transactions by months—Continued. 


Withdrawn from warehouse. 


toe ace Deduetions 
Month. For exporta- | For transpor- ¡For consump- by 7 A 
tation. tation. tion. On. 
Pounds, Pounda. Pounds. Pounda, 
JABUNTY A pese ded Us 15, 345, 487 8,953, 784 2,149,573. 11, 939, 124 
February A e etin a OP RUNDE: 11, 264, 720 5,379, 750 157,617 2, 003, 355 
MUCH O eue ati ES MEvE EU E E 16, 359, 670 ` 3, 569, 293 339, 529 2, 776, 093 
Apri MERE TUTO ET ied a 19, 111, 183 9, 061, 480 430, 408 4, 769, 462 
Malus O EIUS iens 14, 144, 304 6, 367, 641 4, 708 13, 649, 872 
RT C" -——————— PR 11,078, 151 7,221, 441 419,022 , 1, 380, 080 
DOW oe rn ace wooo iR D te Eoo Hoi Qt 12, 552, 495 11, 435, 630 246,586 . 1, 112, 698 
A 15,631,907 7,121,586 348, 685 1, 510, 058 
September. eene eene 12, 537, 420 8, 218, 859 564, 480 12, 322, 311 
Octobe he c europe beta here c Edda 9, 505, 430 6,487, 444 407,231 ` 1,551,076 
A ee eene esee 8,970, 067 | 10, 123, 167 5, 639, 663 5,571, 936 
December ss feos oa NI xD DEGu OE EE 11,333,913 , — 12,645,315 2,977,239 1, 659, 069 
January (1909). sooeoesouss ERE REA A A: ROGATUS. ARENIS 
"TOU eo A mel Maii 157,834, 807 | 96,588,390 | 14,0«1,741 |. — 60,245, 133 
“Total, 1901... 20.22. ..cceeceeceeceececeeeesee, 191, 199, 419 | 201,870,647 | 16,035,929 23,373, 544 
Total, 1900.........2.-ccecceceeececesceeceeee 195,917,622 ^ 217,565,289 | — 15, 829, 631 28, 842, 770 
Total, 1899... o cU 151,202,762 ! 204,545, 316 | 14,409,027 27,591,976 
Total, 1898........... ccce ee 147, 978,938 , 1063, 406, 296 7,844, 184 28, 650, 385 
Total: IA ERE s 109, 847,156 | 183,006, 461 | 23,929,569 j 7, 769, 593 
PRICES. 


In previous volumes of the Mineral Resources the highest and the 
lowest prices of lead at New York were given for each month since 
1870, the figures being compiled from market quotations. The fol- 
lowing table shows the fluctuations since 1890: 


Highest and lowest prices of lead at New York City, monthly, 1890-1902. 


: [Cents per pound.] 
| January. February. | March. April. 
Year. EEE CODE TA PEE Rae pesce ds cr 
Highest. | Lowest. | Highest. Lowest. | Highest. | Lowest. | Highest. | Lowest. 
A | e 8.85 3. 80 3. 85 3. 75 3.95 | 3.85 4.07} 3. 85 
189] ee ers 4.90 4. 05 4. 50 4.25 , 4.371 4.25 4.321 4.10 
1892 iria 4.30 4.10 4.25 4. 05 4. 221 4.10 4. 30 4. 20 
|. o 3. 90 3. 8b 3. 95 3. 90 4. 06 3.85 4.12] 4.05 
E NA. 8.25 3.15 3. 35 3. 20 | 3. 45 3.25 8. 45 3.371 
TBD Lacs vetro d usas | 3. 121 3. 05 3. 12 3.074 3. 10 3. 074 8. 12) 3. 05 
E QD E 3.15 3 3.20 3. 071 3. 221 3. 071 3.07} 3.02} 
LO ui 3.12 3. 021 3.374 3.124 3. 40 3.35 3. 40 3.25 
AAA 3.70 3.55 3.80 ; 3.55 3.70 3. 60 3.624 3. 55 
1899. ....0 2 gue ca ass 4.25 3. 90 4.50 4.25 4,45 4.30 4.35 4.27} 


1900 —Á—Á 4. 75 4. 70 4.75 , 4. 70 | 4. 75 4. 70 -4.75 4.65 
WOOD so cse voe 4.37) 4.371 1. 371 4.371 4.371 4.371 4.371 4.37} 
| | 4.06 | 4.10 4.05 4.10 4. 05 
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Highest and lower prices of lead at New York City, monthly, 1890-1902—Continued. 


May. June. | July. | August. 

ene Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
AA 4.35 | 4 4.50 4.25 4.50 4. 40 4. 721 4. 35 
1891 ............ eese 4.371 4.20 4.50 4.35 4.45 4. 30 4.53 4. 40 

NS 4.25 4.20 4.20 4. 05 4.25 4 4.15 4 
¡En MR 4 3.75 3.90 3. 45 3.60 3.30 3.75 3. 25 
jor MN ME OA 3. 40 3. 30 3.371 3.25 3.65 3.371 3.70 3.30 
1895 a rival 3.25 3.071 3.30 3.2 3.50 3.30 3.55 3.50 
1896 Loc 3.05 ` 3 3. 05 3 3 2.90 2.90 2. 65 
1997 2i acce se 3.37, 3.223] 3.60 3.25 3. 90 3.65) 4.10 3. 70 
1898 ...........L.uu.. 3. 80 3. 60 3. 90 3.75 4 3. 80 | 4.10 3.90 
1899 ccc 4.50 4.371 4.50 4.45 4.60 4.50 4. 60 4.50 
taco 4.70) 4 4.25 3.75 4.25 40.0 A 4.25 
A 4.374 4.37) 4.371 4.37] 4.371 4.371 4.371 4.371 
1900 oec 4.10 | 4.05 4.10 4. 05 4.10 4.05 | 4.10 4.05 

September. October. | November. | December. 
in | Highest. | Lowest. Highest. | Lowest. | Highest. Lowest. | Highest. | Lowest. 
1890 ............ eee 5 4.671 5.25 | 5 | 5.25 | 4. 60 4. 60 4. 05 
LE) Ree ere ee 4.55 4.40 4.55 | 4.10. 4.35 4.10 4.25 4. 25 
189? Leodii ness 4.15 4 3.95 3.85 ` 3.85 | 3.70 3. 8h 3.70 
Lo ETE | 3.95 3.75 475 3.25 | 3.371 3.30 3.30 | 3.20 
1894 ns 3.30 $10; — 315 3. 05 3.12} 310 3.12 3. 021 
1895 ccoo | — 8.45 3.32}! 3.35 3. 30 3.271 3.15 3.: 3.20 
1896 AAA | 2.80 2.72 2. 92] 2.724 3. 05 2. 85 3. 05 2. 95 
E 4.35 4.25 4.25 3.85 3. 85 3.75 3. 75 3. 65 
1898 occ | 4. 05 3. 90 3.90 3. 60 3. 70 3.65 3.80 3. 60 
E P 4. 60 4. 55 | 4.00 , 4.574 4.60 | 4 a 4.75 4.574 
O iris | 4. 371 4.35 | 4.37) 4.35 id 1.35. 4.371 4.35 

1901 ............ssss. 4.371 4.371 4.37]. 1.371 4.371 4.37) 4.374, 4 
WU tan | 4.10 | 4. 05 _ $00 | 4. 05 4.10 | 4. 05 4. 10 | 4. 05 


In January, 1902, the American Smelting and Refining Company 
advanced the price of lead from 4 cents, which had been named .in 
December, 1901, to 4.10 cents for moderate lots, and at that price the 
metal was held during the remainder of the year. 


ZINC. 


By CHARLES KIRCHHOFF. 


PRODUCTION. 


During 1902 the production of spelter in the United States was 
greater than ever before, having attained a total of 156,927 short tons. 


The development of the industry is shown by the following figures: 


Production of spelter in the United. States, 1873-1902. 


Year. Quantity. | Year, Quantity. 
Short tema. Short tons. 
e Goh tate ale tet et FAVE VSO Miser chs RM TEES 40, 873 
1520. eee BOT E E EEEE eae A 87, 260 
DU sc ae SU aed md 23, 239 | IB testes O eae 78, 832 
CP ae RR HEN 33, 765 | o cete E EEEE Eb 75, 328 
oM Pt BE NT | ARO Gents) a E Lab passes lot XY, 686 
po NER ee ee BARA i) du ie ss. lke nee om 81, 499 
A Le ten 40,688 || S97. eee eee eee 99, 980 
D RPM ROT 49 611. | PROS. os Ses cote e pe De EU danse 115, 399 
[T oen ERT eee E 50. TAO A cathe inate ed s 129, 051 
DC NEMPE 5h, 903 | A EEEE EPOE EA 123, 886 
D E E RM TIN E T BRL 140, 822 
o II OA RA A Dose besec dela ese MEE 156, 927 

In the different States the production has been as follows: 
Production of spelter in the United States, by States, 1882-1902. 
Eastern | 
Year. and South- Ilinois. Kansas. Missouri. Total. 
ern States, 

Short lons. | Short tona, | Short tona. | Short tona. | Short tons. 

TARO ERN EE 5,698. 18,201. 7,366 2, 500 83,7 
A ER RH emesis unger thee 5,310 16, 792 9, 010 5,730 36, 872 
A A 7,861 17,594 7,559 5, 230 38, 544 
A A ET 8, 082 19,427 | 8, 502 | 4,677 40, 688 
A TER, 6, 762 21,077 | 8, 932 | 5, 870 42, 641 
TAS LA auci A EE dore 7,446 22,240 | 11, 955 $, 660 50, 310 
A IN A A  e 9,561 | 22, 44^ | 10,432 ` 13, 465 55, 903 
DU, A aks cet ates Ocoee lewd 10,265 23,860 , 13, 658 11,077 58, N60 
s REC T c EC 9,114 26,243 | 15, 199 | 13, 127 63, 653 
tica EN aces l a8, H5 | 28,711 TAT 16,253 | —— 80,878 

D4,217 | | | 
(e NERIS SERERE aaa! { ees e31,283 24,715 16,667 | 87,260 
|. 4,913 | | 
e TEENS | eee | e29, 596 | 22,816 | 13,737 78, 832 
bS, S82 1 i 


a Eustern. 


b Soutliern. 


cIneluding Indiana. 
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Production of spelter in the United States, by States, 1882-1902—Continued. 


Eastern 
Year. and South-| Illinois, 
ern States. 


Kansas. Missouri. Total. 


Short tons. | Short tons. | Short tons. | Short tona. | Short tons. 


E AI PORE EE NE 47,400 | ao 972 25, 588 11, 992 75, 328 
1,376 : 

A REESE CORRI UR 79,481 || o5, 732 95, 775 14, 998 89, 686 
b3, 697 

IE tes hee eat ERR RR 28,139 | 56,173 20, 759 14,001 81, 499 
b2, 427 

ji oi Mu ML LI A PE. 27,215 | 7,876 33, 396 18, 125 99, 980 
3, 365 

if. MOM 8,631 c 47,103 40, 132 19, 533 115, 399 

TODS Corre i vA da E A ES 8, 805 c 60,118 52, 021 18, 107 129, 051 

IM do 8, 259 38, 750 62, 136 14,741 123, 886 

A A O pete IA O 8, 603 c 44, 896 74, 240 13, 083 «1140, 822 

1902 tect A ES 12, 180 c 47, 096 86, 561 11, 087 e 156, 927 

a Eastern. bSouthern. c Ineluding Indiana. 
dIncluding 2,716 short tons dros spelter. e Including 2,676 short tons dross spelter. 


The statistics of the production of spelter include always the metal 
produced by several works that treat drosses exclusively. In 1901 
these made 2,716 short tons and in 1902 they produced 2,675 short 
tons. This conveys an impression of the magnitude of this industry in 
recent years. 

It may be of interest to note that the Edgar Zinc Company, con- 
trolled by the American Steel and Wire Company, a constituent com- 
pany of the United States Steel Corporation, produced in 1902 in its 
Cherrydale, Kans., and Carondelet, Mo., plants 23,982 short tons of 
spelter. : 

During 1902 the Illinois Zinc Company began the erection of an 
additional furnace, increasing its capacity by 15 per cent. The furnace 
was completed early in 1903. The Granby Mining and Smelting 
Company, which ranked among the makers of spelter in the earlier 
days of the industry, and which produces a good deal of ore, acquired 
a plant at Neodesha, Kans. The Sandoval Zinc Company, which has 
produced spelter for some years at Sandoval, Ill., has purchased and 
is operating the works at Marion, Ind. In Virginia the Bertha 
Mineral Company has purchased the property of the Wythe Lead 
and Zinc Company, which in former years produced spelter. The 
plant, however, has been idle for a long time, operations being con- 
fined to mining. A new works of two blocks is building at Laharpe, 


Kans. 
CONSUMPTION. 


The consumption of spelter in 1902 wus heavy, the principal indus- 
tries in which it is a factor being extremely busy. The following 
table gives an estimate—which is approximate, however—in respect to 
stocks. All of the producers do not report, but the incomplete data 
at least partially reflect the movement: 
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Estimated consumption of «pelter, 1895-1902. 


Source, etc. 1895. 1896. 1897. 1898. ' 1899, | 1900. 1901. 1902. 

Short | Short | Short | Short | Short | Short | Short | Short 

tons. | tona. tons. tona. tona, | tons. tons. tona. 
Production..................... , 89,686 | 81,499 | 99,950 | 115,399 129,051 , 123, 886 | 140,822 | 156, 927 
Imports ..................eeeees 432 428 | 127| 1,303! 1,39 | 961 357 448 
Stock at beginning of year..... 4,911 | 5,802 7,477 5, 709 | 3,695 ; 2,798 5, 813 1, 906 
Total supply ............. 95,029 | 87,729 | 108,736 | 122, 411 | 134,135 ' 127, 645 | 146, 992 | 159, 280 
Deduct— | E mu es - ie N 
Exports of foreign .........' ........ E]. lost DB A a elke 
Exports of domestic ....... | 1, 530 | 10, 130 14, 24% 10, 499 6,755 | 22, 410 3, 390 3, 237 
Stock at end of year ....... 5,802 | 7,477 5, 709 3, 695 2,798 | 5,813 1, 905 3, 361 
Total. uc dai | 7,332 | 17,611 | 19,951 | 14,212 | 9,553 , 28,246 5, 295 6, 598 


Apparent home consimption. | 87,697 | 70,118 | 85,782 | 108, 199 | 124,505. 99, 399 | 141,697 | 152, 682 


THE ZINC MINES. 
JOPLIN-GALENA DISTRICT. 


The Joplin-Galena district has had a prosperous year, production 
being large and prices satisfactory. Mr. Jesse A. Zook, of Joplin, 
has compiled for the Daily Globe the following statement of ore sales 
for 1902, by camps: 


Sales of zine and lead ore in the Joplin-Galena district in 1902. 


Zinc ore. Leud ore. 
Camp. o Quantity. m Value n Quantity. o Value, 
1900. 1901. 1902. 1902. 1901. 1902. 1902. 
Shorttons.|Shorttona.|Short tons. Short tona. Short tona. 
Joplin ..............-.eeeses- 51,876 | 67,232 | 73,690 , 82,418,737 | 12,227 | 10,206 | $173,042 
Galena and Empire.......... 45, 043 33, 930 30, 339 871, 103 5, 270 3, 096 191, 558 
Carterville .................. 39,146 | 44,348 | 44,698 | 1,835,721 | 8,772 | 9,118) 421,975 
Webb CitY...ooooooococooo... 12,643 | 18,741 . 840 
Duenweg...............sss- 5,147 4,235 | 13,679 596, 628 1, 479 1,640 | | 75,775 
AUTOTA ........22000ecee ences 22,197 | 20,435 | 19,395, 521.175 666 261 21,313 
Prosperity ..............-eees]o eee |! 10,929 231,596 |. oo... 6... 1, 182 55, 564 
Oronogo ..........--. eese. 13,473 | 16,480 | 9,25 278,575 877 477 | 21,767 
Zincite ..................ess. 9,386 © 9,452 7,503 248,885 176 205 9, 180 
Alba and Neck City ......... 4,086, — 7,633 7,013 225,018 26 233 9,641 
Gran bY eset ucla pie nid 7,838 7,941 8,459 | — 181,247 1,075 1,089 | — 50,434 
Carthage ................ ess 3,287 | 4,289] 5,958, — 190,307 10 28 1, 393 
Cave Springs ................ 3,882 | 3,904 4,594 142, 559 364 242 11,212 
Spurgeon and Spring City...|.......... 4,512 ; 4, 383 104, 268 1, 883 1,159 52, 030 
Central City and Roaring || 3,95] 3,470] 3 630 94,172 292 234 | — 11,198 
DT. MM ES | 3,578 | 8,614 l | 189 | 

Stotts City ...............008- 3,716| 1,124] 1,431 43, 035 AG PEE eer 
Carl Junction. ............... 2,883 | 6,723 7, 051 238, 573 AA A 
Miscellaneous ............... 4, 493 3, 963 4, 336 135, 274 639 972 45, 436 

Total 1902. ..........L..]. sse ET m 256,338 | 7,863,603 |.......... 30, 142 | 1,454, 818 

Total A esses E 266,920 | 6,315,249 .......... | 34,908 | 1,610, 981 

A A A OS 29,176 | 1,402, 678 


Total 19 0 tad ad is OO ORR rca a 23, BRR l........ ee 
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The most striking increase has been made by the Duenweg district, 
but Carterville, Joplin, and Webb City have also done well. Among 
the camps whose product is grouped under ‘ Miscellaneous" is the 
new district of Fortuna, in central Missouri, 6 miles south of Tipton. 
It also includes Gillham, Harrison, and Imboden, in Arkansas. 

For previous years the ore sales have been as follows: 


Ore sales in the Joplin-Galena district, 1894-1902. 


Total value 


Ziné ore. | Lead ore. 
Year. Ziné ore aa both ores. 


Short tons, | Short tona. 


|: MORE 117,310 32, 199 $3, 535, 736 
| PEN THO cap NI A 144, 487 31, 294 3, 775, 929 
PROG i eats a ore hae eee AI ee hoa, 155, 333 027, 721 3,857, 255 
MI A e a e 177,976 30, 105 4,726, 302 
A A A ai A A Neto dS 234, 455 26, 687 7,119, 867 
D ERN M NM ID 255, UNS 23, KSN 10, 715, 307 
Dp C er" 244, 629 29, 176 7,986, 622 
DUE nha p cef Cd Mart ae hor ua M cU red 256, 920 | 34, 38 7,929, 230 
| E a a e e a O ea 256, 338 | 30, 142 9, 318, 421 
| 


The average base prices, from month to month, for the ores of the 
district have been as follows in 1900, 1901, and 1902: 


Average base prices of zinc and lead ores in the Joplin-Galena district in 1900, 1901, and 
1902, by months. 


Zine, per short ton. Lead, per 1,000 pounds, 
Month. || ee ña A 

1902; 1901, 1900. 1902. 1901. 1900. 
TWN a cem E dd oe cadena vies $26.75 | 923.73 | $30.23 | $21.00 | $22.80 | $28.00 
PCDEUATY: lc Soto eee eee eee 27.00 23. 96 29. 36 21. 61 22.50 27.50 
MATCH 1 cosita oe alae E 25. 00 23. 70 28. 45 21.65 23. 10 26. 50 
ADO vier te te sa epe eeu E eei 28. 85 24. 58 9g. 42 21. 75 22.76 206. 86 
Mi is bak 29.23 24. 38 26.92 22.00 23.69 21. 50 
DNC a eee let or sa KNEE dE dod 34. 10 24.22 25. 00 22. 80 23. 52 22,80 
IM aa 31.37 24. 38 24.23 24.00 23. 49 21.35 
AUS siu tos ceat REED es rU HE 32. 50 23. 88 2h. 67 24.10 22.90 23. 80 
September -e aa 33. 00 22.82 24. 55 21. 50 23. 16 23. 00 
A A x oce usas ES 33. 58 24. 63 24. 25 24. 75 23.15 22.71 
NOVCOIIDOE c2 crees ed etude ec eae 32.10 26.15 21. 45 24.95 | 23. 14 2.80 
December. cee. ota 29.25 28.24 25. 40 25. 00 | 22.35 2. 19 
VORP PED EE E 30. 33 24. 21 26. 50 23. 05 22. 99 21.16 


Prices, therefore, were quite satisfactory during the year, and the 
demand was such that no ore was exported. Toward the close of 
1902 a surplus accumulated, however, and a proposition was being 
discussed to ship it out of the country. During the year the proposal 
was made to form an ore-purchasing company to handle the zinc ore 
of the district, warehousing and grading it and reselling to the smelt- 
ers at an advance of $1.50. The scheme was not carried through, 
however. 
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COLORADO. 


Colorado has become an important producer of zinc orc, the output 
for the year 1902 being placed by Mr. Harry Allen Lee, commissioner 
of mines, at 26,241 short tons, valued at $2,544,993.48. Of this quan- 
tity 23,819 short tons are credited to Lake County, 1,024 short tons 
were mined in Mineral, County, and 665 short tons in Summit County. 
In Leadville increased attention has been paid to the handling of low- 
grade zine and lead ores and dumps. The United States Zinc Company 
has shipped considerable quantities from the Moyer dump of the Iron- 
Silver Company to its Canyon City plant. A mill was also success- 
fully started by the A. Y. and Minnie Company, and a large new plant 
for the Resurrection mine was approaching completion at the end of 
1902. Magnetic concentration plants for zinc ores have been built at 
Denver, Colo., by the Colorado Zinc Company, and the Empire Zinc 
Company, controlled by the New Jersey Zinc Company, has built works 
at Canyon City. The American Smelting and Refining Company has 
erected a small zinc smelting plant at Pueblo. The Colorado zinc ores 
have largely gone to Europe, while considerable quantities have also 
been shipped to the Kansas gas belt and to the zinc-white works in 
Wisconsin. 

To the Kansas works have also gone some shipments of zinc ore 
from the Slocan district in British Columbia. 


NEW JERSEY. 


According to the report of the State geologist of New Jersey the 
production of the zinc mines of the State was 209,386 short tons of 
ore in 1902 as compared with 191,221 short tons in 1901, the entire 
quantity being obtained from the Franklin mines of the New Jersey 
Zinc Company. 

THE SOUTH. 


The mines in Marion County, Ky., have continued to ship ore; in 
Tennessee further prospecting has been done; and in Virginia opera- 
tions were confined to the work of the Bertha Mineral Company, 
which had acquired the mines of the Wythe Lead and Zinc Company 
at Austinville. 
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IMPORTS AND EXPORTS. 


The imports have continued light in 1902; the exports, however, of 
zinc ore have shown a further increase, as is exhibited in the follow- 
ing tables. 

For a series of years the imports and exports have been as follows: 


Zinc imported and entered for consumption in the United States, 1867-1902. 


Block or pigs. | Sheets. 
Year ending— NAAA rr IR ME: 
Quantity. Value. Quantity. Value. 
June 30— Pounds, Pounds. 
jor e A 5,752,611 | $256,366 | — 5,142,417 $311,767 
PNGB APER NEN II osama eas 9,327,968 1 — 417,273 ' — 8,557,448 203, 883 
po a oN EE oI 13,211, 575 590,332 | 8,306,723 478, 646 
TSO Gaede CU oL e ULLUS RS E 9, 221, 121 415, 497 9, 542, 687 509,860 ` 
|l LP TETTE 11, 159, 040 508, 355 7,646, 821 409, 243 
lr f| CPC | 11, 802, 247 522,524 , 10,704, 944 593, 885 
183: relais o ngos E ads aac 6, 839, 897 831,399 | 11,122,143 | ` 715,706 
or EENT A MERO NR 3,593, 570 203, 479 6,016, 835 424, 504 
vc te ee REPRE | 2, 034, 252 101, 766 7,320,713 444, 539 
A AN 947, 322 56, 082 4, 611, 360 298, 308 
A A OR oU UE o d 1, 266, 894 63, 250 1, 341, 833 81, 815 
Lo cR rp 1, 270, 184 57,753 1, 255, 620 | 69, 381 
16 A ani A VEI 1, 419, 791 53, 294 1,111,225 53, 050 
i eT IN E EE A EEN 8, 092, 620 371, 920 4, 069, 310 210, 230 
TOG o 8o oed Pathan cercate At aes eae 2, 859, 216 125, 407 2,727,324 129, 158 
A re ete ers eee gs 18, 405, 391 736, 964 4, 413, 042 207, 032 
o PEE 17,067,211 655, 503 3, 309, 239 141, 823 
in WR ME A ASE 5, 869, 735 208, 852 > 952, 253 36, 120 
n aC" 3,515, 840 113, 268 1, 839, 860 61, 781 
December 31— | 
iD. A EDEN 4, 300, 830 136, 138 | 1, 092, 400 40, 320 
D rM cT RETE 8, 387, 647 276, 122 926, 150 32, 526 
A EE ! — 8,825,947 146, 156 295, 287 12, 558 
o A a a A a e a 2, 052, 559 77,845 1,014,873 43, 356 
A ee RERUUREN 1,997, 524 101, 335 781, 366 43, 495 
id i 808, 094 41, 199 21, 948 1, 460 
LU c 297, 969 16, 520 27,272 2,216 
Nr da da | 425, 183 22,790 28,913 1, 985 
TSO O ON | 387, 788 13, 788 | 39, 947 2,061 - 
or eR or 744, 301 26, 782 42,513 2,773 
A E UI 1,040, 719 32, 096 27,321 1, 358 
TWO pPT MM RS 2, 905, 451 109, 520 15,971 | 786 
1898........ RSEN NM, 2, 605, 028 104, 669 39,712 ' 2,724 
A AS ' 2,783,329] — 143,557 86, 878 | 6,354 
1900......... "on" A 1, 767, 756 86,653 | 155, 144 10, 801 
Oph Sac agate rA 556, 434 22, 766 157, 787 | 10, 467 
E MEER cart $n AA OR 895, O54 36, 536 136, 587 8, 339 
roc WERE O AN OE 
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Zinc imported and entered for consumption in the United States, 1867—190?—Cont'd. 


| Old. : 
Year ending— c manutac- Ea 
| Quantity. | Value. tures. : 
June 30— | Pounds. | 
[pH MUR. AA $1,835 | $069,968 
LLENO RES areca AONO. MAT 1,623 622, 779 
Dr CDD PPM AS, AA 2,083 | 1,071,061 
O IN A TRAN, AO CA 21, 696 947, 053 
A A AA ME 26, 366 943, 964 
rp meme Pata RE VPN. MEMO. RC 68,668 | 1,175,077 
A A VNDE AN 56,813 | 1,103,918 
CD NONSE PROCU POR MER em CETERO. e ORAR 48, 304 676, 287 
LI e "———————— es mE 26, 330 572, 635 
iri MERO TOR PREMIERE MERC Orem SPRICHT 18,427 372, 817 
jdn siue cx A LE [Seen arene: era eee 2,496 | — 147,561 
T RR ONCE MR MSN. ME. 4,892 | — 132,026 
n A O ERPEHE AI hive: 3,374 | — 109,718 
i oer erie haa a at an fe tei | OA AY 8,571 | 585,721 
A A asp PEE PNE E 7,603 262, 218 
LL -——————— ——— a MANN. MN 4, 940 948, 936 
e A E A A IA 5,606 | 802,932 
A A CC ACE ent tee AULA 4,795 249, 767 
1885..... A AAN dada ed ene 2, 054 180, 103 
December 31— 
a cn alle ths: TR ERE NENNT EN i Ot PT 9, 162 185, 620 
TSB) sees Bt cha DU ante sca Pade Mat LLLA e clean cca eae pete 11, 329 319, 977 
LS MM RENE TER ERE 12, 080 170, 794 
| PONERTE e RU A | — 19,580 | — 140,781 
SERE IURE NO Ae NEE A PEDIS. 9, 740 154, 570 
I EPE E Mn PEOR ene ee ee 42, 659 
INE erac Neo pendere A Ee ECT: | — 115,203 | 86,556 20,677 45, 969 
Lo A UM Pt 265 21 16, 479 41, 275 
A RE 21,794 530 11, 816 28, 195 
e E E E T m RP 64, 398 899 9, 953 40, 407 
T O E AT 14, 855 267 9, 800 43,521 
A AI 41, 643 RR 11, 459 122, 651 
18 oaan. EAEE E | 96, 899 3, 417 11,211 122, 021 
Do MAR RR TC" ' — 167,954 6, 932 8, R24 165, 667 
BODO Geet agi ee es a a eee A 155, 670 6,379 24, 257 128, 090 
(Lu) Ge P tI 150, 168 3,277 | 39, 519 76, 059 
PINE IEEE T PREIS | 313,537 8, 299 | 82, 708 75, 882 
Imports of zinc oxide, 1885-1902. 
——— — EE. TER 
Year ending— Dry. In oil. | Year ending— | Dry. In oil. 
Pounds Pounda. | December 31— Pounds. Pounds. 
June 30, 1885............. 2, 233, 128 98,566 . TES ct Sic bak 3,371, 292 | 59, 291 
December 31— MER |. eee eee 4,546,049 | — 129,943 
IASG. 4.050 psu cass 8, 526, 289 79, 788 | UB cc 4.572, 781 311,023 
1887...........- o ... 4,961,080 123,216 (adas 5,564,763 | 502,357 
e A 1, 401, 342 51,955 ——— 1898... eee 3,942,235 ' — 27,000 
1889.................. 2, 686, 861 66, 240 - JRUD. s cescede ced 3,012,709: — 41,699 
oscar 2,631,458 | — 102,298 ^ 1900... sees i 2,618,808 | 38, 706 
I ena a eae 2, 889, 351 128, 140 ' 1901. e obe ext 3,199,778 | 128,198 
An 2, 442,014 111, 190 | 192.......... esses | 3,271,985 | — 163,081 
1898... Less sees 3,900,749 | | 251,807. | | 
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Since 1864 the exports have been as follows: 


Exports of zinc and zinc ore of domestic production, 1864-1902. 


Year ending— 


Plates, sheets, pigs, or 
bars. 


Ore or oxide. 


Quantity. | 


Value. 


Quantity. 


| Value of 


manufac- [Total value. 


ce [———— —— ———— | ——————— — | | ee 


June 30— Cwt. 
TBO A 1 esp ign e ES 14,810 
E PEIEE ET 99,371 
iii 4, 485 
Iii as 3,676 
poo A A 8, 344 
1809 tua IA A 
iones ies 15, 286 
Li AA 9, 621 
la 3, 656 
INMI a td ees 234 
E POE S INN UE 2,550 
1870 ok etocau ddnde te Re us 3, 083 
E PON Pp 10, 178 
Tita 6, 428 
ri: E EEE 16, 050 
TR AAA Veces 10, 660 
ISRO occ pex fEieosiwexes 13, 024 
VAG E eetn tose ses 11, 390 
IRND Ie ax eee de skates 10, 904 
INN I eee ieee wees 8, 045 
TES E 4,780 
A A 6,810 

December 31— | 
Teese Sosa xax 26, 620 | 
Na De 4,700 
A A 4, 560 
INNO 0i o dade vus 26, 760 
TSO, oc E ixvaeRes 71,360 
E A o aT es us 115, 820 
TROD Ce ch ee sciet. 18, 380 
PROD TRANCE 980 | 
i ENE E ee. | 
{SUD oce cete ie aed 480 
INDUCES 41, 500 
LS esie seen 165, 200 
ju uch NET 210, 400 
1890 ess S Rep ee eer a 503, 940 
Oia 751, 100 
y A icon ER 788, 500 
A Seid hehe Seats 975, 210 


114, 149 
25, 091 
32, 041 
74,706 
65, 411 
81, 487 
48, 292 
20, 880 

2, 304 
20, 037 
20, 659 
66, 259 
34, 468 
83, 831 
40, 399 
42, 036 
16, 405 
13, 736 
11,509 
16, 685 
22, 824 


| 
$116, 431 


49, 455 
17, 256 
18,031 
73, 802 

195,113 ' 
149, 435 
41, 186 
1,271 
5 

1, 008 
47, 408 
211, 350 
299, 870 
725,944 

1, 133, 663 

1,167, 684 

1, 419, 104 


——MM  ——— MÀ À—— — 


-""""-"-2coecco(02|* o" ool" ""cc 


110, 157 
76, 380 
62,919 
73, 953 
43, 866 
38, 090 

134, 542 

1, 419, 922 
2, 546, 320 
2, 132, 949 
1, 368, 302 
1, 491, 786 
1, 489, 552 

852, 333 

126, 043 

101, 685 


917, 229 
136, 670 
62,234 
879, 785 
3, 205, 584 


4,294, 656 | 


12, 494, 335 
7, 446, 934 
3, 607, 050 
3, 060, 805 

20, 260, 169 

28, 490, 662 

20, 998, 413 

13, 509, 316 

44, 802, 577 
6, 780, 221 


6, 473, 135 


Value. tures. 
$12,269 |............ 
22; 410 | cerro ee 
13,290 |... see 
30,087 iris 
68,214 o erue 
10,072. AAA 
41:829 [42 uester 
0,426. AAA 
4,656 |............ 
3,012 |. eese seas 
4, 245 $1, 000 
11,651 4, 333 
115, 122 1,118 
216, 580 567 
170,654 |............ 
119, 264 eee iore 
132, 805 | 168 
121,038 orita 
70, 981 734 
9, 576 4, 666 
7,270 4, 991 
75,192 13, 526 
9,017 16, 789 
4, 270 19, 098 
44, 049 35, 782 
126, ?91 23, 587 . 
278, 182 38, 921 
669, 519 166, 794 
413, 673 224, 787 
144, O74 99, 406 - 
153,175 50,051 
1,013, 620 51,001 
1, 356, 538 71,021 
1, 038, 959 138, 165 
742, 521 143, 232 
2, 217, 693 99, 288 
288, 906 82, 046 
300, 557 114, 197 


149, 378 
138, 374 
R3, 224 
30, 927 
35, 085 


138,173 
43, 092 
41,402 

153, 583 

344, 991 

466, 538 

877,529 

639, 731 

243, 485 

204, 234 

1, 112, 029 
1, 638, 909 
1, 471, 994 
1,611, 697 
3, 450,644 
1, 538, 636 
1, 863, 858 


During 1902 there was exported a fair quantity of New Jersey ore 
via New York, and Colorado shipped a larger quantity via Galveston. 
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Exports of zinc ore by customs districts during 1900, 1901, and 1902. 


1900. 1901. | 1902. 
Customs district. 


Quantity. | Value. Quantity. | Value. | Quantity. | Value. 


———— ] ————————M —MM—  _ _ ___ === MÀ 


Long tons | Long tons. Long tons | 

New York.................... 15,187 $415, 622 24, 092 9694, 995 20, 883 $582, 229 
Philadelphia ................ 10, 209 800, 850 2, 039 62,145 |... sss SORA 
Galveston.................... 2, 273 70, 844 291 8,512 27,817 834, 520 
New Orleans................. 9, 150 294, 684 13, 003 402, 032 290 8, 600 
Newport AA A A A | aH ape ye ie 587 17,610 
Detroit A esee 349 10:900... isses uela Sy apes sates tele cee POR Ede m UR 
Huron ................... 864 10,713 |............ | m | METER Leda m 
All other districts............ 23 650 |... re as A | 185 6,145 

Policia meses. 37,555 | 1,133,663 39,425 | 1,167,684 | 49,762 | 1,449,104 


The following table shows the destination of the ore exports: 


Exports of zinc ore by countries during 1900, 1901, and 1902. 


1900. 1901. i 1902. 

Country. ——— es A L oC aN et 

Quantity. Value. Quantity. Value. Quantity. Value. 

Long tons Long tons Long tons 

Austria-Hungary ost lese exx A nd oec e viale eke anew ex de 90 $2, 700 
Belgium ..................... 11,280 $361, 323 13, 167 $406, 734 30, 138 895, 824 
Netherlands ................. 25, 875 745, 750 26, 137 757, 295 19, 244 541, 980 
Germany SPORE COE CIO A ees eee 1 e leexad AA 
United Kingdom ............ | 161 4, R30 120 3,615 290 8, 600 
Canada... eile 736 21004 I cosi ate coulis oe alias Wate letus o an erase Posts qon p eren 
Mexico 2. v ce pre ed 3 A oit bled eter eel wre iudei 
Total sad 37,555 1,133, 663 39,425 | 1,167,684 49, 762 ], 449, 104 


The exports of spelter by customs districts and by countries of 
destination are exhibited in the following tables: 


Exports of zinc, by customs districts, during 1900, 1901, and 1902. 


1900. 1901. 1902. 
Customs district. SS ME AAA D re 
Quantity. Value. Quantity. | Value. | Quantity. | Value. 
Pounda. Pounds. Pounds, 

New Yoko siria 1, 897, 004 $109,910 | 3,827,740 | $159,832 | 1,455,101 $63, 731 
Philadelphia..................... 5,017 SI cate dau A Leib ea miele lo c De ari d 
Norfolk and Newport News...... 768, 213 45, 593 710, 200 80,631 | 4,277,241 198, 156 
Baltimore. ....oce reor etn a 2, 354, 186 121 119 a 16, 525 900 
Galveston nic Rhe x 19,761,628) 1,011,694 |. Loss aevo leR se ts ce Re REF ais 
New Orleans...................-- 17,918,915 834,457 | 1,171,068 53,074 1, 344 78 
Detrolt.........oooooooooooosooass 817,972 106.045. AAN Ie ir OR a 3, 838 229 
Huron 2 irae EROR isic n Red 416, 447 19, 114 936, 227 38, 507 196, 549 9, 331 
All other districts................ 1, 363, 195 98, 552 134, 986 6, 862 522, 537 28,132 
Tolva a Exe ane EE | 44,802,577 | 2,217,693 | 6,780,221 | 288,906 | 6,473, 1365 300, 557 
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A very important part of the spelter exports from Atlantic ports 
is the high-grade spelter of New Jersey, Pennsylvania, and Virginia. 
The Western spelter is exported from Gulf ports. 

The destination of the exports of zinc is shown in the following 
table: 


Exports of zine, by countries, during the calendar years 1900, 1901, and 1902. 


1900. | 1901. 1902. 
Country. ee AAA == 
Quantity. Value. | Quantity. | Value. | Quantity. | Value. 
Pounds. | Pounds, Pounds. 
Belgii soon 4, 195, 509 $189, 838 83, 515 A eds 
NEraüt6o las ate as 5.712, 129 21 2I PEA AA A ug iso C 
Germany. rusia da 65, 669 3,543 1, 000 50 162, 351 7,394 
Netherlands ..................... 615, 003 y A cS 68, 851 3,197 
United Kingdom ................ 33,378,240 | 1,669,950 | 5,167,274 | 218,841 | 5,256,329 237, 345 
Canadi tias a ue tee eee 746, 744 36,824 | 1, 035, 020 43, 753 234, 390 12, 256 
All other countries. .............. 89, 283 ^ 6, 600 493, 382 22, 492 751, 214 40, 365 
Tol a 44,802,577 | 2,217,693 | 6,780,221 | 288,906 | 6,473,135 | 300,557 
PRICES. 


So faras the prices realized for spelter during 1902 are concerned, the 
year was a favorable one, since the demand was quite large. The year 
opened quietly, with spelter selling at New York at 4.25 to 4.30 cents 
per pound, but showed a weakening disposition, the price declining 
to 4 cents. Toward the end of February the market strengthened and 
prices recovered to 4.25 cents. Toward the close of March a number 
of Missouri ore producers endeavored to organize a pool to force 
higher prices for ore, and spelter moved in sympathy, but its early fail- 
ure left the market in an indifferent mood. May brought an advance 
to 4.65 cents, New York, as the result of threatened labor troubles at 
Kansas zinc works. The strike did take place in June and affected 
two plants, but it was of short duration. Heavy consumption, how- 
ever, held up values and led to an advance in July to 4$ to 5 cents, 
New York. Theactivity continued during August, carrying the metal 
up to 52 cents, New York, and prices held well during September. 
October, however, brought a declining tendency, which was checked 
by a fire that crippled the Cherryvale works in Kansas. In Novem- 
ber the market weakened, and showed a further decline in December, 
closing the year with spelter at 4.50 to 4.55 cents, New York. 
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The following table summarizes the prices of spelter since 1875: 


Prices of common western spelter in New York City, 1875-1895. 


{Cents per pound. ] 

Year, Highest. | Lowest. | Year. Highest. | Lowest. 
jtyn(— —— acs 7.39 TI AAA A 4. 60 4.25 
yi m 8.00 6:37 1 ISBI Lees E EE 5.87 4. 40 
18 Tae sz uio ose pee E 6. 50 E IE: E 5.37 4.50 
AA cies 5.75 4.25 || AAA 5.35 4.62 
prp A E E E eet 6.25 4.12 1 189 naa es Gel ones et 6.10 4.20 
A 6.75 A si) Ieee ER 6. 00 4. 65 
INRI S os ssec e Ie RE deberes 6. 00 4.25. 18909... eL ces a Se 4. 90 4.35 
Cy RP ERR DR 6.00 4 0: AN 4.50 3.55 
phos MC Cep 4. 75 4.307. IRSE ales gie mais eX 4. 00 8.25 
IBU. PU Hr 4. 6h 4.00. | IRIT Lec ws tees cae EE 4. 35 3.10 
jou ——— PP 4.62 4.00 


| 


Price of common Western spelter in New York City, 1896-1902. 
[Cents per pound.] 


January. February. March. 
Year. a a Pe curan Sa 
Highest. | Lowest. | Highest.| Lowest. | Highest. | Lowest. | Highest. | Lowest. 
|i e di dd 4.05 4.00 4.15 4. 00 4. 15 4.10 4. 20 4.06 
INUS o eee ee ee 4.10 3. 90 4.10 4.00 4.15 4.10 4.15 4.10 
|i MEME 4. 00 3. 90 4.10 3. 90 4.25 4.15 4. 30 4.15 
jit —— Ó is 5.70 5.15 6. 50 5. 70 6. 50 6. 25 6. 80 6.20 
1900 cs Ba Sete eere 4.75 4.50 4.75 4.55 4.70 4.50 4,75 4.55 
1901.:: eel yx t Res 4.15 4.02 4.02 3.92 3.95 | 3.87 4.05 3. 92 
LL LLENO MUN 4.30 4.25 4. 25 4. 00 4.35 | 4.20 4.45 4. 40 
| May. June. | July. August. 
Year. ——— 66K ru enun Se M MM S d CD 
Highest. | Lowest. | Highest. | Lowest. ; Highest. | Lowest. | Highest. | Lowest. 
|j AAA 4.15 4.00 4.15 4.00 4.10 3. 90 3. 90 8. 65 
IBS)... o 4. 20 4.10 4.25 4.15 4.30 4.20 4.35 4. 25 
IBSOBN CL oe eee qose 4.30 4.10 5.15 4.30 4.80 4.45 4.75 4.45 
1899. A RI asides 7.00 6. 75 6.75 6.15 6. 25 6.00 6. 00 5.30 
W900 cia 4.55 4.50 4. 40 4.15 4.25 4.15 4.15 4.10 
¡AA ARES 1.02 8. 92 4. 00 3.95 3.92 3. 90 4. 00 3. 92 
A sce eds | 4. 65 4. 10 | 4. 85 4. 80 5. 35 5.00 5.50 5.35 
September. October. November. | December. 
Ms Highest. | Lowest. Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
ni Mr Seeea sees 3. 70 3. 60 3. 75 3.65 4.25 3. 75 i 4. 25 4.15 
IROT. opu Mosse 4,35 4.25 4.30 4.15 4.25 3.90 8. 90 8. 75 
TBR ees eee ss 4. 821 4. 70 5.15 4. 821 5.25 5.15 5.30 4. 90 
185997. 502 ote 5.75 5.20 5. 50 5.15 5.00 4.50 4. 70 4. 56 
1900... 5 22 eye 4.10 4. 05 4.15 4. 05 4.30 4.10 4.25 4.05 
WOOL MERC T 1.10 4. 00 4. 35 4.07 4.37 4.30 4.50 4.30 
1900... .: 2 de 5.50 5.30 5.50 5.40 5.35 5.10 5. 00 4.5 


——— —————— — - 
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THE WORLD'S PRODUCTION. 


Messrs. Henry R. Merton & Co. (Limited), of London, on the basis 
of detailed reports, make the production of spelter in Europe as 
follows: 

Production of zinc in Europe, 1895-1902. 


[Long tons.] 


Country or district. 1895. 


————— Pf ef OC ————————— A 


Rhine, Belgium, and Hol- 
Indo esso eet 2c 172,135 189,955 | 186,320 | 199, 285 | 200,140 
97,670 : 98,590 | 100,705 | 106,385 | 115, 280 
Great Britain ................ 29,495 | 24,880 | 23,550 | 27,940 | 31,715 | 29,830 | 29,190 | 39,610 
7,115; 7,190 | 6,975 | 7,700 |^ 8,460 
32,135 | 32,955 | 30,620 | 27,265 | 27,030 
5,575 | 6,225| 5,875 | 5,935 | 8,150 


5| 348,115 | 359,250 366,630 | 360,325 | 375,760 | 398, 670 
89,268 | 103, 061 | 115, 224 | 110,612 | 125, 734 | 140, 114 


Total ori 331,855 |: 


2 | 437,383 | 462, 311 | 481,854 | 470,937 | 501,494 | 538, 784 


United States percentage of 


world's production ........ 19.4 22.3 23.9 | 23.5 25.1 26.0 


The leading producers in Europe in 1902 were: Vieille Montagne 
Company, 69,955 long tons; Hohenlohe, 28,170 long tons; Schlesische 
A ktien-Gesellschaft, 27,560 tons; G. von Giesche's Erben, 25,530 tons; 
Société Asturienne, 21,165 tons; Graf H. Henckel von Donnersmarck, 
18,400 tons; Stolberg, 18,140 tons; G. Dumont & fréres, 13,535 tons; 
Société Prayon, 12,515 tons, and Rhein-Nassau, 10,015 tons. In this 
list the Lanyon Zinc Company would rank second, the Edgar Zinc 
Company would follow the fourth name, the Prime Western Spelter 
Company the fifth, and the Illinois Zinc Company and the Matthiessen 
& Hegeler Zinc Company the seventh. 

None of the American producers and very few of the European 
spelter companies publish full annual reports. A conspicuous excep- 
tion is the Vieille Montagne, which in 1902 produced 70,872 metric 
tons of crude zinc, the rolling mills making 62,945 metric tons of sheet 
zinc, and the zinc-white factories 8,642 tons of various products. The 
Baelen-Wezel works marketed 48,840 tons of sulphuric acid. The 
gross profit in 1902 was 5,736,017.87 francs, and deducting 1,210,685.54 
francs for general expenses, interest, discounts, etc., the net profits 
were 4,525,332.33 francs. Besides setting aside for depreciation, 
according to law, 815,066.50 francs, paying 407,533.25 francs to the 
administration, and 101,883.30 francs to the directors, there were paid 
5 per cent, or 450,000 francs, interest on the capital stock of 9,000,000 
francs and 2,700,000 franes in dividends. The company has outstand- 
ing 8,000,000 francs of bonds, and has 3,978,447.18 francs in employ- 
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ees’ saving funds, and 1,527,678.99 in life and retirement funds of 
employees. "There is a fund of 1,315,668.49 francs for emergencies; 
822,609.04 francs for fire and maritime insurance; 1,000,000 francs of 
special reserve, and 1,585,000 francs of an emergency fund created in 
1887. 

Another company, the Société Anonyme Métallurgique de Prayon 
produced in 1902, 12,716 metric tons of crude zinc, of which 4,754 
tons was rolled. The company realized a profit of 864,018.52 francs 
after deducting general expenses. The company paid dividends of 
275,000 francs on its capital of 2,000,000 francs, the bonded indebted- 
ness being 800,000 francs at 44 per cent. During the year the com- 
pany erected two additional trains of rolls, to double the output of 
sheet zinc. 


hj 


ALUMINUM AND BAUXITE. 


By JOSEPH STRUTHERS. 


ALUMINUM. 
PRODUCTION. 


The production of aluminum in the United States during 1902 was 
approximately 7,300,000 pounds, as compared with 7,150,000 pounds 
in 1901, an increase of 150,000 pounds. The Pittsburg Reduction 
Company, operating the Hall patents, continues to be the sole pro- 
ducer of aluminum in the United States, and, although the company 
is in patent litigation with the Cowles Electric Smelting and Alumi- 
num Company, of Cleveland, its plants are heing developed vigor- 
ously. It has in operation 11,000 horsepower at Niagara Falls, N. Y., 
and 5,000 horsepower at Shawinigan Falls, Quebec, Canada (the Royal 
Aluminum Company), a total of 16,000 horsepower, which is equiva- 
lent to a capacity of 4,500 tons of metal yearly, or more than the out- 
put of the rest of the world. In addition, the Pittsburg company has 
purchased a large tract at Massena, N. Y., and is installing a large 
plant on the St. Lawrence River, which will consist of four 300- 
horsepower sets generating 1,500 volts. The increased activity on 
the part of the company has been due to the fact that some of its 
fundamental patents will expire within a few years, and it is striving 
to perfect the methods employed to such an extent that after the 
expiration of the patents it will be in position to compete successfully 
with new producers that may enter the field. 

Although the demand for aluminum has increased from the more 
extended use of the metal for the manufacture of electrical conductors 
and special alloys, the price per pound has continued practically sta- 
tionary throughout the son 1901 and 1902, as is detailed in the sub- 
joined table: 


Prices of aluminum and its alloys during 1901 and 1902. 


Small 100-pound | 1,000-pound — 2,000- pound 
l lot: lot 


ots. ots, ots. ots. 
, Cents. Cents, Cents. Cents. 
No. 1 (aluminum, 99.75 per cent) .................... 37 35 M 33 
No. 2 (aluminum, 90 per cent) ....................... 34 33 32 31 
Nickel-aluminum casting metal (10 per cent nickel). 39 35 34 33 
30 29 27 


Special casting alloy (80 per cent aluminum)........ 35 
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An international agreement between all of the aluminum producers 
has been drawn up and the price of ingot aluminum fixed for 1903. 
The following table shows the production of aluminum in the United 
States for each year since the inception of the industry in 1883: 


Production of aluminum in the United States, 1883-1902. 


Year. Quantity. | Year, | Quantity. 
a2 | 
. Pounda. | Pounds. 

dE LN In S SG NER areas ade eta cea ERR ' 550, 000 
TD ROM ERES $50 |: TROD E Deicke eas AA | 920,000 
A EO EATA E P E ne en ad ead ET 1,300,000 
A A RAO NR AA "E 4,000, 000 
A O TT 18, 0008/1 AA uetus aei te cd 5, 200, 000 
PL. MTM HET 19.000 || A AN 6, 500, 000 
|o. eee RD ONDE 47,468 || 1900... das 7,150,000 
D MICRO td O: O wis vents SEN SCEDNUMTenS aUe 7,150, 000 
A ERR ERE 150,000 || 1902..........sssenn mnn | 7, 300, 000 
Do mas atte Meas ae aad ee 259, 885 DEI | 40,962,779 
o A 333, 629 | 


There are in the world at the present time five companies that pro- 
duce aluminum at plants at nine locations, the details of their equip- 
ment being given in the subjoined table: 


Aluminum works in Europe and America, 1902. 


Horsepower. 
Name of company. Locality of works. | , El Process. Capital. 
pany y Availa- dnce P 
ble. 

The Pittsburg Reduction Co....| Niagara Falls.......].......... | 315006 [Hall Ea $1, 600. 00 
DOo:oscscisanu A PEER OO A heroici uus ; ¡AE Y ARES EE 
Do. (Royal Aluminum Co.)., Shawinigan Falls .. 6, 000 5,000 |..... DO tie suspe dudes ERAI 

The British Aluminium Co..... POVOTS M 14, 000 5,000 | Heroult ...... 3, 360, 000 

Société Electro-Metallurgique | Le Praz............. 12, 500 5,000 |..... OG ccs twas 2, 880, 000 

Francaise. 

Compagnie des Produits Chi- | St. Michel.......... 6, 000 2,000 | Hall & Minet.;............ 

miques d'Alais. 

Société Anonyme pour l'Indus- | Neuhausen ......... 4, 000 4,000 | Heroult ...... } 

trie de Aluminium. 
JO oce aka on Rheinfelden........ 5, 000 5,000 |..... dois 3, 077, 000 
DO A FI Lend Gastein....... 5,000: (?) foc... do........ J 


a With the exception of the American and Canadian works, all these works manufacture other 
products in addition to aluminum. 


For several years past the various companies have continued their 
secretive policy concerning the development of the industry, and 
practically nothing has been published in regard to modern improve- 
ments beyond the descriptions of patents, which have been granted 
mainly for the purification of bauxite—the chief raw material used in 
the manufacture of the metal. 

Aluminum is used mainly for the transmission of electric currents, 
although a large proportion of the output is manufactured into articles 
for domestic and culinary use. It is also utilized for the construction 
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of parts of machines and apparatus which require lightness rather 
than great strength, and in the manufacture of special alloys. Two 
other uses of growing importance are for lithographic work, the metal 
being used as a substitute for stone and zinc, and for the production 
of intense heat by the combustion of the metal in powder. 

The use of aluminum as a substitute for uncovered overhead trans- 
mission lines is still expanding in the United States, and is one of the 
most important outlets for the metal produced here. Despite the 
severe criticism of this use of the light metal, chiefly on account of 
corrosion, a number of electric light and railway companies have pur- 
chased very large quantities for transmission purposes. Corrosion 
seems more vigorously to attack drawn wires than rods, and a ** weather- 
proof wire,” coated with a preparation that forms an impervious 
cover, is now manufactured. 

Another use of aluminum is for the manufacture of special alloys 
possessing exceptional physical and chemical properties. Apart from 
those alloys, which contain a small proportion of aluminum with 
other metal or metals, as, for instance, aluminum bronze, the principal 
metals forming useful binary alloys with aluminum are magnesium, 
tungsten, and zinc. Other metals forming useful ternary alloys with 
aluminum are copper, nickel, and zinc. A few of these alloys, with 
their trade names and approximate composition, are as follows: 

(1) Magnalium— Alloys containing aluminum and magnesium, of 
which there are two distinct products, in the definite chemical propor- 
tions of AIMg, and AIMg. Alloys of this class containing from 2 to 
10 per cent of magnesium are found to bethe most valuable on account 
of their ductility and malleability. 

(2) Wolframinium—Alloys containing aluminum and tungsten. 
There are three distinct products of this class, containing the two 
metals in the respective proportions of AIW, AI,W, and ALW. An 
important alloy of this kind is known as parténém, which is reported 
to have a tensile strength exceeding 49,000 pounds to the square inch. 

(3) McAdamite—An alloy of aluminum, zinc, and copper containing 
approximately Al 72 per cent, Zn 24 per cent, and Cu 4 per cent. 
This is said to possess a tensile strength of more than 44,000 pounds 
to the square inch. 

(4) Alumenum-silver—An alloy containing approximately Cu 57 per 
cent, Ni 20 per cent, Zn 20 per cent, and A13 per cent. Other alloys 
of this class are nichel-aluminum, having a tensile strength of more 
than 35,000 pounds to the square inch, and mencken, an alloy that con- 
tains a larger proportion of nickel than aluminum-silver and is used 
mainly on account of its resistance to the corrosive action of weak 
acids and alkali. 

(5) Albradium—An alloy of copper, nickel, zine, phosphorus, and 
aluminum. 
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(6) Alum?num-zinc— Alloys containing various proportions of the two 
metals, of which the hardest and strongest is that formed of two parts 
of aluminum to one of zinc, although the alloy with three parts of 
aluminum to one of zinc is the one most generally used. An alloy of Zn 
95 per cent and Al 5 per cent has a special use in the construction of 
minor parts of machines where very little strength is required. 

In lithographie work the use of aluminum as a substitute for stone 
and zinc is rapidly extending, and many so-called rotary aluminum 
presses are in operation. 

Another use of growing importance is for the production of intense 
heat by the combustion of powdered aluminum. There are two meth- 
ods, one, the Goldschmidt process, used for the welding of tramway 
rails, and the other for the reduction of rare metals from their oxides, 
the necessary heat being supplied by the oxidation of the powdered 
aluminum, which is intermixed with the oxides to be reduced. 

Very recently a new explosive called «monat has been invented, 
which consists of 25 per cent of powdered aluminum and 75 per cent 
of ammonium nitrate. 

A new use of aluminum is for the manufacture of grindstones and 
whetstones, & purpose for which the metal is peculiarly suited on 
account of the property it possesses of forming under the whetting 
action a very fine mass which adheres strongly to steel. A micro- 
scopic examination at 1,000 diameters of a steel blade which had been 
sharpened on aluminum showed the cutting edge to be perfectly uni- 
form and unbroken, which is not the case when steel is whetted on 
stone. 

IMPORTS. 


In the first table below are. given the quantities and values of the 
aluminum imported into the United States from 1870 to 1890, and 
in the second table are given the quantities and values of crude and 
manufactured aluminum imported from 1891 to 1909. 


Aluminum imported and entered for consumption in the United States, 1870-1890. 


Year ending— | Quantity. | Value. | Year ending— Quantity. | Value. 
| 
June 30— | Pounds. | June 30— Pounds. 

1810 4 ecco RESET x BE REN ET VuR TS $98 » | Ftc) A P 517. 10 $6,071 
PSA EE ts te NICE 341 | A 556. 50 6, 450 
Y SN RR aec OD MEE NONE 426, 25 5, 070 
1873... e essere | 2.00 2 ÓN 595. 00 8, 416 
A RUN ENSE 683. 00 2,125 1 SSD usua se bee tetas 439. 00 4, 736 
Is dd 434. 00 1,355 || Dec. 31— 
INIO se diei o 139. 00 1,412 1886 cud e e Eus 152, 10 5,369 
yr ue rr 131. 00 1,501 Ta Voss 1, 260. 00 12,119 
IS ace 251. 00 2,978 | phos AEE ce eas 1, 348. 53 14, 086 
T879 D CP 284. 44 3,423 ¡ TBO 2c aue se ee eA 998. 00 4,810 
|l. oo ose aes Coy ecu etet 
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Imports of crude and manufactured aluminum, 1891-1902. 


Plates, sheets, 
Crude. Leaf. bars, and rods. 


Manufac-| Total 


Calendar year. 


Quantity. Value. Ue of | Value. ¡Quantity., Value. A T NR 

Pounds. Pounda. 
BERE T 3,922 | $60,206 | 10.033 | $1,135 |......... eee $1,161 | $5,562 
E A ced Gain 43 51| 11,540 | 1,202 .......... Rewer 1,036 | 2,989 
1801. coe ect Adde 7,816 4,683 | 18,700 1,908 ..........l s sLess. 1,679 | 8,265 
POO o or ue cass 5,306. 2,514 | 10,780 | 1,210 |.......... E os 386 | 4,110 
Lr NEM les: |— 25,294 7,814 6,610 (i pane 1,841 | 10,301 
ale dae to | 698 591 4, 657 T. SNNT ATA A 2,365 | 3,479 
cn conica tei | ame 09 4,260) — 368 | — 4,421 | 83,058 22» | 4,729 
1898. cnn 60 | 30 | 2,000}  174| 18,442 | 8,991 4,675 | 13,870 
1800-4. da ds ees 53, 622 9, 425 693 112 4,254 | 2,413 5,303 | 17,253 
1900 5 cise EE ETE 256,559 | 44,455 1,103 102'  Á 4,204, 2,776 3,111 | 50,444 
cL) A ed Dom | 564,803 | 104,168 l..........]........ | — 7,764 | 5,319 261 | 109,748 
O Dade ve 745,217 215,032 210 32 | 4, 652 | 2, 548 1,239 | 215,851 


| 


The import duty on aluminum in the United States is 8 cents per 
pound for ingot metal and 13 cents per sheet or manufactured metal. 


WORLD'S PRODUCTION. 


The following table shows the world’s production of aluminum in 
1900 and 1901: 


World's production of aluminum in 1900 and 1901. 


— —— — — o — 


1900. 1901. 
Country. a cael 
Quantity. Value. Quantity. Value. 
; Metric tons. Metric tons. 
United States soi A re Ran s 3,244 | $2, 238, 000 3, 244 $2, 238, 000 
Erant e one ted ces Ed wes bn POE OLI I ], 026 525, 600 1, 200 560, 000 
United Kingdom coi hes ehe rmx ERES 069 364, 000 OU dA E 
Switzerland dida 2,000 | 1,725,000 2,500 | 1,225,000 
AUT ENS RE EOD RENE RS 7,939 | 4,252,600 | 7, 504 | Lid usu 


BAUXITRH. 
PRODUCTION. 


During the year 1902 the production of bauxite amounted to 29,222 
long tons, valued at $128,206 at the mines, as compared with 18,905 
tons, valued at $79,914, during the preceding year. Georgia yielded 
the greater bulk of the product, the remainder being supplied by 
Alabama and Arkansas. 

The mining plant of the Pittsburg Reduction Company at Bauxite, 
Ark., was not quite completed at the close of the year 1902. "The 
equipment for the treatment of the crude mineral consists of a wood- 
fired cylindrical dryer and a 60-foot rotary calciner fired by producer 
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gas made in a 10 by 12 foot Duffs water-sealed producer; a second 
calciner also is being installed. A large proportion of the ground ore 
is calcined directly, although a small quantity is previously dried. 
The plant is designed with special reference to the mechanical hand- 
ling of the materials, and elevators, conveyors, and cars replace hand 
labor to a great extent. The bauxite industry in Arkansas is still in 
an undeveloped state, and the exploration work that has been done at 
Bauxite is not sufficient to determine accurately the depth or quantity 
of ore in that region nor the character of the underlying stratum. 
The new plant will probably be in operation early in 1908, and it 
promises to contribute largely to the output of bauxite from Arkansas. 
The new refining plant of the Pittsburg Reduction Company at East 
St. Louis is nearing completion, and will probably become operative 
in the early part of 1903. 

The subjoined table gives the production and value of bauxite for 
each year since 1889: 


Production of bauxite in the United States, 1889-1902, by States. 


Calendar year. Georgia. | Alabama. 


Aransas, | Total. | Value. 


Long tons. | Long tons. | Long tons. | Long tona. 


E ae Re E ET dd ri AN: PEN 728 2, 366 
10 be owe isl saa dla wet Leds ged nee E ICA A. E 1,844 6,012 
A A 3,301 292 |... lesse 3,593 11,675 
t ARREST 5,110 5,408 lo 10,518 | — 34,183 
A A TE RH 2,415 rs RN ES 9,179, — 29,507 
DOGO MP ROMPE EORR 2,050 9,016 MET 11,066 35, 818 
E OON ORDINE OS: 3, 756 13,313 |..........-. 17,069 44, 000 
A desi E LL E TA 7,313 11,051 ee ae 15,304 17,338 
E AO ees inte altel 7, 507 13,083 Loco. 20, 590 57, 652 
E IE: O AT 25, 149 75, 437 
E A 15,736 14, 499 5,045 35,280 | 125,598 
A A EN SETE T 19,739 3,445 23,184 , 89,676 
A 18, 038 867 18, 905 79, 914 


The figures showing the output and value of the production of baux- 
ite during 1902 have been received direct from the individual pro- 
ducers, and have also been confirmed by Mr. William G. Neilson, of 
the Republic Mining and Milling Company. 

Bauxite is used mainly for the manufacture of aluminum, although 
& considerable quantity is used for the manufacture of aluminum sul- 
phate and crystalized alum. 


CONSUMPTION. 


In order to show the annual consumption of bauxite and its value in 
the United States during the last five years, the following table has 
been compiled, which includes the total production, imports, exports, 
and consumption, with the value of each: 


ALUMINUM AND BAUXITE. 287 


Production, importa, exporta, and consumption of bawrite in the United States, 1898-1902. 


— Fr — ——— ——À À—— —— —— M MÀ 


Total production. Imports Exports 
Year. AMM | _  _ ——— 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. 

Long tona. Long tons. Long toma. Long tone. 
1898.......... 26,149 | $75,437 1,201 $1, 238 1, 000 $2, 000 25,350 | $77,675 
1: A 35,280 | 125,598 6, 666 23, 768 2, 030 4,567 39,916 144, 799 
1900... 5 zz 23, 184 89, 676 8, 656 32, 967 1, 000 8,000 30,840 | 119,643 
190] crees 18, 905 79,914 | 18, 313 67,107 1, 000 3, 000 36,218 | 144,021 


1D. Seco 27,322 | 121,465 | 15, 790 51, 410 Nile sep 43, 112 175, 875 


— 


The increased importation of bauxite during 1901 and 1902, as com- 
pared with the quantities annually imported prior to these years, was 
due mainly to the low ocean freight rates from foreign ports. Prac- 
tically the entire quantity of bauxite imported was derived from the 
south of France at an average ocean rate to New York, Philadelphia, 
or Baltimore of $2.25 per ton, which, with the duty on bauxite of $1 
per ton, allowed the ore to be laid down at & cost at the mine of 
$3.25 per ton. This cost, contrasted with the freight rates from 
Georgia or Alabama of $3.85 per ton to Philadelphia and $5 or more 
per ton to Boston, shows that the French ore can be delivered to sea- 
port cities more cheaply than the domestic ore. The high percentage 
of iron in the French bauxite precludes its use for the manufacture 
of aluminum sulphate. It is consumed mainly for making aluminum 
hydrate, which is used in the manufacture of metallic aluminum. 


WORLD'S PRODUCTION. 


The following table shows the world's production of bauxite in 1900 
and 1901: 


World's production of bauxite in 1900 and 1901. 


ie AE —— 


3- 


1900. ' 1901. 


Country. Sy ee ee 
Quantity. Value. Quantity. Value. 
Metric tona. Metric tona. 
UMC AAA s ste eR Eno nad seda id 23, 556 $89, 676 19, 207 $79, 914 
France oaa AS 58, 530 92, 596 76, 620 124, 168 
United Kingdom... ore ou RELR ER S te 5,873 6,750 10, 357 14,515 


Totala sra ind da 87, 959 189, 022 | 106, 181 218, 597 


ALUMINUM SALTS. 


The principal salts of aluminum are aluminum sulphate and crystal- 
lized alum, for the manufacture of which bauxite and Greenland eryo- 
lite are consumed. The Pennsylvania Salt Company possesses the 
exclusive privilege of importing cryolite into North and South 
America. In 1902 the production of aluminum sulphate was 84,075 
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short tons, valued at $1,938,671, as compared with 74,721 short tons 
in 1901, and that of crystallized alum, 8,539 short tons, valued at 
$229,500, as compared with 7,755 short tons in 1901. The companies 
producing one or both of these salts during 1902, in the order of out- 
put, are: The General Chemical Company, the Pennsylvania Salt Com- 
pany, Harrison Brothers, the Cochrane Chemical Company, Charles 
Lennig & Co., the Erie Chemical Company, the Detroit Chemical 
Company, and the Merrimac Chemical Company. In addition to the 
above list, the following companies will probably be producers during 
1903: F. E. Atteaux & Co., Superior Chemical Company, and the 
Jarecki Chemical Company. 

The production and imports of alum and aluminum sulphate into 
the United States from 1898 to 1902, inclusive, are given in the sub- 
joined table: 


Production and imports of alum and aluminum sulphate into the United States, 1898-1902. 


Production. Imports. a 
Year. Alum. | Aluminum sulphate. | | 
—— l Bhort | yan. | Per 
Short Value Per Short Value | Per tons. ton. 
tons * | ton. tons. i | ton | | 
1898, .......... 18, 791 | $563, 730 | $30.00 56,663 | 81,416,675 | $25.00 6x93 | $16,187 | $18. 13 
1899........... 27,276 | 845,556 | 31.00 81,805 | 2,106,479 | 25.75 b 858 14, 953 17. 49 
1900........... 20,531 615,930 | 30.00 61,678 1,480, 272 | 24,00 b1,169 22, 283 19. 07 
WOT AAA 7,775 | 233,250 | 30.00 74,721 1,793,304 | 24.00 b 1,091 20, 781 19. 05 
O cda 8,539 | 299,500 | 27.00 80,075 | 1,938, 671 24.25 b 928 16, 808 15. 11 


a[neludes alumina, alum, alum cake, aluminum sulphate, aluminous cake, and alum in crystals 
or ground. 

bThere was also imported in 1898, 1,205 short tons (876,884) of aluminum hydrate, or refined 
bauxite; in 1899, 1,926 short tons ($119,202); in 1900, 2,207 short tons (3145,532); in 1901, 1,986 short 
tons ($146,462); and in 1902, 339 short tons (821,235). 


PLATINUM. 


By JOSEPH STRUTHERS. 


PRODUCTION. 


The production of platinum in the world ranges annually between 
160,000 and 170,000 troy ounces, about 90 per cent of the total output 
being obtained from Russia and the remainder coming mainly from 
Colombia, South America. Unfortunately in the latter country the 
revolutions prevalent in recent years have seriously hindered the 
development of this important industry. 

The production of platinum from domestic ores in the United States 
during 1902 was 94 ounces, valued at $1,814, as compared with 1,408 
ounces, valued at $27,526 in 1901, a notable decrease, although but 
slightly less than the output in 1894. The total annual production 
of platinum from domestic ores is a small portion only of the total 
domestic consumption. The production during 1901 was the largest 
annual output on record since statistics of platinum produced from 
domestic ores were first compiled in 1880. The next largest output 
was in 1890, when 600 ounces, valued at $2,500, were produced. 

In connection with the production of platinum from domestic ores 
during 1902 there were obtained also 20 fine ounces of iridium, as com- 
pared with 253 ouncesin1901. Iridium is so closely allied to platinum 
in its physical and chemical properties that doubtless it has formed 
from 15 to 25 per cent of the platinum production reported in early 
years. 

The domestic supply of platinum in recent years has been obtained 
as a secondary product chiefly from gold placer deposits in Trinity 
and Shasta counties, Cal. The occurrence of the metal has been 
reported in many other gold placers of California, as well as in Wash- 
ington, Oregon, Idaho, Montana, Colorado, and Alaska; the deposits 
have not been sufficiently rich, however, to place the extraction of 
the metal on a profitable basis. There have been very few new 
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reports of discoveries of platinum during the year, among them being 
the occurrence of the metal in the auriferous sands of the Corozal 
River, Porto Rico. The Rambler mine, near Encampment, Albany 
County, Wyo., continues to attract attention, and one or two other 
mines in that region claim to have covellite (CuS, copper monosul- 
phide) carrying sperrylite (PtAs,, platinum diarsenide) in the ore. 
Nothing has been done to extract the metal on a commercial scale. A 
second district of interest is at Kerby, near Grants Pass, Josephine 
County, Oreg., where the Waratah Minerals Company operated a 
concentrator for the treatment of platinum ores. A considerable 
quantity of the metal was collected during the year, but was not put 
on the market. Samples of earth from the region of the Grand Can- 
yon of the Colorado, supposed to contain platinum, were examined 
by Dr. David T. Day. The material .contained white pyrite, which 
has the appearance of platinum, but no platinum whatever was found 
on analysis. The reported occurrence of platinum in commercial 
quantities on an island in the Lake of the Woods, 12 miles from Rat 
Portage, has not been verified. Efforts have been made recently to 
extract the metal from the nickel-copper ores of the Sudbury district, 
Ontario, Canada. So far, the experiments have not been reported as 
successful. It is within the range of probability that platinum asso- 
ciated with chromite will be found in place in the basic magnesium 
rocks of California and Oregon as well as in peridotite, the basic 
magnesium rock of North Carolina, Georgia, Pennsylvania, and Mary- 
land, which frequently contains chromite. An interesting occurrence 
of platinum is noted by Prof. James F. Kemp? in the ash of Australian 
coal of the following analysis: 


Analysis of the ash of Australian coal. 


Per cent. 

CAT DON as A S Mote decade MM EU EMIT Mau dud tei 65. 2 
PIVOT OR AA A Oe Lo ird e E er aul aloe 4. 6 
A A ERE. 
Nitrogen ...... A ii aa) 1.9 
UME A O IN 3.8 
NU CET 7 
NS) aie Sects TAE PEEN A O TEM 1.7 
Total noia lion p. veces eta dada 99. 7 


The ash contains 25.1 per cent vanadium and 3.6 per cent platinum 
metals, which makes the coal the richest platinum ore yet discovered. 

The following table gives the production of crude platinum in the 
United States from 1880 to 1900, and of refined metal from domestic 
ores during 1901 and 1902, which shows the extremely small propor- 
tion of the domestic consumption supplied from domestic sources: 


a Bull. U. S. Geol. Survey No. 193, 1902, p. 35. 
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Production of crude platinum in the United States, 1880 to 1900, and of refined metal from 
domestic ores in 1901-2. 


Year. Quantity. | Value.a , Year. Quantity. | Value.a 


Ounces. Ounces. 

188. rot no Cra ore 100 $400 | 1892 coccion 80 $55 
i: | Cee MSN DEN. 100 400 || 1893 LLL cesses sene 75 517 
E ex Tel 200 600 | 1894 0.0.00... cee ee eee eeeeee 100 600 
PBR sch kfc EE. 200 600 || 1895 .........cceecccceeeeees 150 900 
CC! e o Lot eire 150 450 | 1896 .........2...0-c2ceeeee- 163 944 
J.-L BRE en ee ad 250 187 || 1897 ...... Lesern | 150 900 
TC aids bcos E towel. 50 100 || 1898 ccoo 995 3,375 
(a esa 448 | 1,888 TN 300 1, 500 
A S eem toe dee 500| 2,000 | 1900 ........ sinn 400 2, 500 
A 500| — 2,000 | 1901........- enne 1,408 | 27,526 
1890: c en ari ones 600 | 2,500 | 1902 ...... isse 91 1,874 
E NS NA 100 500 | | 


a The chief variations in price have been due to the quality of the crude grains. In 1901 and 1902, 
however, the average price for the refined metal has been given. 


Prof. James F. Kemp has prepared a very interesting and valuable 
report on The Geological Relations and Distribution of Platinum and 
Associated Metals.“ The platinum deposits are classified into three 
types: (1) Placers, as exemplified by those in the Urals, Colombia, 
Brazil, and British Columbia. (2) Veins, as at Tilkerode in the Hartz; 
Minas Geraes, Brazil; Santa Rosa, California; Deresovsk, Russia; 
Gualdalcanal, Spain (with tetrahedrite and bournonite); and Ram- 
bler mine, W yoming (sperrylite—platinum diarsenide— with covellite). 
(3) Disseminated in eruptive rocks, in two ways: («) Sperrylite, with 
the copper-nickel ores in uralitized norite, Sudbury, Canada, and 
(b) the native metal in basic eruptive rocks, especially peridotites, fre- 
quently intimately associated with chromite. 

The conclusions of practical value arrived at by Professor Kemp 
are: 1. That platinum is very sparsely distributed in the mother rock 
so that the chances of finding it in quantity suflicient to mine are 
small; also, if found, the recovery of the platinum other than by 
stamping and washing is yet to be solved; furthermore, the metal may 
be in a very finely disseminated state, and its extraction will neces- 
sarily be difficult. 2. Large and permanent placers may be sought 
only on very old land areas which have been subjected to protracted 
degradation and concentration. 3. In the assay of antimonial, arseni- 
cal, and other copper ores (especially tetrahedrite) it is advisable to 
search for small percentages of platinum. 4. Deposits of chromite 
should be tested for the presence of the metal. 

The discovery of a use for osmium, which occurs to a considerable 
extent in the American platinum as the mineral osmiridium, will 
greatly benefit the platinum industry of the United States, as in the 


a Bull, U. 8. Geol, Survey No. 193, 
M R 1902——16 
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past this element has interfered most seriously with the sale of the 

crude platinum product. The demand for osmium for the new Auer 

and Nernst incandescent electric lights makes it almost as desirable as 

platinum. 
IMPORTS. 

The imports of platinum during 1902 were valued at $1,987,980, 
distributed as follows: Unmanufactured, 632 pounds ($171,967); _ 
ingots, bars, sheets, and wire, 6,713 pounds ($1,778,395); vases, 
retorts, and other apparatus, vessels and parts thereof for chemical 
uses ($34,913); manufactures of, not specially provided for ($2,705). 
The imports during 1901 were valued at $1,695,895, distributed as 
follows: Manufactured, and ingots, bars, sheets, and wire, 6,226 
pounds ($1,673,926); vases, retorts, etc. ($21,969). 


PRICES. 


The uses of the metal would be greatly increased if it could be 
obtained in sufficiently large quantity to lower the price. Unfortu- 
nately, for many purposes there is no metal to take its place, and the 
limited supply maintains the price almost equal to that of gold. The 
attempts that have been so far made to replace platinum by other met- 
als or alloys have been ineffectual; the demand for it has continued to 
increase; and as a result the price has steadily risen. During 1901, 
until May 15, the price in New York was $18.20 per ounce for ingot 
platinum, rising to $20 and $21 later in the year. In January, 1902, 
the price continued at $20 to $21, but fell in February to $19.50, and 
in June to $19, a figure which prevailed to the close of the year. Best 
hammered platinum was quoted as follows: January, 1902, 82 cents 
per gram; June, 76 cents; July, 74 cents; August, 13.5 cents; and 
December, 72.5 cents. Osmiridium is quoted at from $6 to $10 per 
ounce. | 

Practically the price of platinum is determined by Johnson, Matthey 
& Co., of London, who refine a large proportion of the Russian out- 
put. There are two platinum refineries at St. Petersburg, where a 
part of the domestic product is treated; the greater bulk, however, is 
exported in the crude state. In Russia crude platinum is sold at from 
$3,090 to $3,605 per pood (1 pood equals 36 pounds); 1.25 poods of 
concentrates yields 1 pood of refined metal, valued at from $5,240 
to $9,270; the cost of refining is $154.50 per pood. The accompanying 
metals—iridium, palladium, and osmium—are also recovered. In the 
period from 1884 to 1897, 1,833 poods of platinum costing 29,748,953 
francs were exported to the United States and sold for 42,472,276 
francs, the net profit being 42.7 per cent. The recently formed Franco- 
Russian Platinum Industry Company, which was organized to free the 
Russian industry from the control of foreign smelters, did not accom- 
plish its aim, although its efforts resulted in raising the price to be 
paid by the refiner for the concentrates to $8,240 per pood. 
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PLATINUM IN RUSSIA. 


The Russian sources of platinum supply, which furnish at least 90 
per cent of the total consumption of the world, are comparatively 
limited. The platinum-bearing areas extend along the eastern water- 
shed of the Ural Mountains in Eastern Perm and along the western 
watershed farther south. Until within a few years the greater part 
of the Russian output was derived from the district of Nijni-Tagilsk; 
but at present it is obtained in the Goroblagodat and Bisersk districts, 
130 miles to the north. The platinum occurs chiefly in the sands of 
the Tura, Tagil, Salda, Lala, and Loswe rivers on the boundaries of 
the district of Goroblagodat, as well as on the property of Count 
Schuwalow and on that controlled by the manufacturing works of 
Bogoslovsk and Demidow. The richness of the ore varies from a few 
milligrams to from 10 and 13 grams per ton. The depth of the plati- 
num sands is about 1 meter, and the depth of the overlying turf is 
usually from 2 to 3 meters, although in some cases it is from 10 to 14 
meters. Generally the platinum grains are small, but an occasional 
lump is found.. Apart from the occurrence of the metal in sands, it 
is found in slight quantities in native gold. Recently a discovery of 
platinum in place was made on the Martian River in the Nijni-Tagilsk 
circle, where the metal is found in peridotite, diallage, and in serpen- 
tine. It has also been reported in the gold sands of Birussia. 


LI 


PLATINUM IN THE RAMBLER MINE, WYOMING. 
By J. F. Kemp. 


Great interest was excited in December, 1901, upon the announce- 
ment by Prof. W. C. Knight," of the University of Wyoming, that 
the platinum group of metals had been detected in the copper ores of 
the Rambler mine, Wyoming. The further announcement two months 
later by Professors Wells and Penfield,? of Yale University, that they 
had found in the ore and had separated from it sperrylite (platinum 
diarsenide), drew additional attention from scientific men to this 
unique occurrence. In consequence, the writer was requested by Dr. 
David T. Day to visit the locality and to prepare the following brief 
description of its geologic relations: 


GEOLOGY OF THE RAMBLER MINE. 
SITUATION. 


The Rambler mine is an old discovery which has been developed on 
a serious scale only within the last two years. It is situated in the 
Medicine Bow Range, Wyoming, near the headwaters of Douglas 
Creek, a tributary of the North Platte River. It is reached by stage 
which runs from Laramie, at first due west for about 30 miles across 
the open plateau, then turns southward around the shoulder of Sheep 
Mountain and follows up the Little Laramie River to the divide at the 
head of one of its tributaries, crosses this divide and reaches the 
sources of Douglas Creek. The mine is about 10 miles north of the 
Colorado line, and is located in the SW. 4, sec. 33, T. 15 N., R. 79 W. 
The total distance from Laramie is about 45 Bes and the altitude i 18 
believed to be about 8,500 feet above tide. 


TOPOGRAPHY. 


In the vicinity of the mine the topography is rolling and gentle. 
Mountain meadows, at times of considerable width, are traversed by 
brooks, while on the gentle slopes of the hills spruces flourish and 
afford the usual woodlands of the higher ranges. The roads are laid 
out through these forests. Down Douglas Creek, at a distance of 2 


a Eng. and Min. Jour., December 28, 1901. b Am. Jour. Sci., 4th series, vol. 18, 1902, p. 95. 
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or 3 miles from the Rambler, the meadows cease, and the creek trav- 
erses a deep rocky gorge with precipitous cliffs. Almost the entire 
surface is covered by a capping of the products of weathering in 
the form of the so-called ** wash.” Only rarely are natural outcrops 


zm Diorite and 
sa peridotiLe 


Scale f 
i i o ! 2miles 
Fig. 1.—Map of the Rambler mining district, Wyoming. R1, R2, R3, R4, and R5 mean Rambler 
claims 1, 2, 3, 4, and 5. The mine is on RI. 


of the country rock to be met. The extensive prospecting has, how. 
ever, quite frequently cleared away the loose materials down to the 
bed rock, and, as the accompanying map shows, has served to reveal 
the essential rock formations which are present. 
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GEOLOGY. 


Systematic observation in the area about the mine soon served to 
show that the commonest country rock in its immediate vicinity is a 
gneiss of the general mineralogy of granite. lts distribution and that 
of the other local formations are shown on the map, fig. 1. The 
gneiss is somewhat poorly foliated and is very badly broken by irreg- 
ular sets of joints, which divide it into small angular fragments on the 
outcrops and in the prospects. Under the microscope, the rock 
exhibits in a still more pronounced way the effects of granulation. 
Central nuclei of the constituent minerals are surrounded by mosaics 
of fine grains. 

Only rarely can a definite strike be obtained. Making a correction 
of 15? for the eastward declination of the needle, the following two 
cases were recorded: About 1 mile north of east from the Rambler, 
strike N. 70? W.; 4 miles farther, strike N. 62? E., dip 58° W. In 
the quartzite on Douglas Creek below the Douglas mine the strike 
is N. 35? W.,dip 20? W. The strikes are therefore variable. Joints 
were recorded bearing N. 30° W. and N. 38°-40° W., respectively, a 
mile east and west from the Rambler. With the latter there was a 
minor set striking N. 60? E. In other respects the joints were too 
irregular to be considered of much significance. It is worthy of 
remark, however, that, so far as the streams appear on the map, they 
approximately follow one or the other of these directions. 

Besides the gneisses which are so extensively: developed near the 
Rambler mine, there are quartzites visible along Douglas Creek, near 
the Douglas mine. Likewise farther down, at the Keystone mine, 
there is more quartzite, forming the walls of the vein. Along the 
creek there is much gneiss and some eruptive granite, and east of the 
Keystone more granite appears again. 

In addition to the above varieties of rock and of more immediate 
importance in connection with the Rambler mine, there are in several 
. places large dikes of dark and relatively basic rocks, which are in great 
contrast with those already mentioned. "The Rambler ore occurs in the 
outcrop of one of these dikes, and there is another along Douglas 
Creek, south of the Douglas mine, and one other northwest of the 
Cuprite claim. Though only exposed in a limited way, except in the 
second case, it will be assumed that these rocks constitute dikes of 
considerable size, and under this name they will be nore particularly 
described. 


THE RAMBLER DIKE. 


The Rambler dike 1s a dark, granitoid rock where revealed in the 
mine. It is a typical diorite in mineralogy. It consists of green 
hornblende as the chief component, with which is associated some 


PLATINUM. 947 


brown biotite. The hornblende contains many little inclusions of 
poikilitic quartz. Plagioclase is present in considerable abundance 
and from its extinction angles appears to belong in the labradorite or 
bytownite series. Apatite is likewise present in the usual relations, 
and pyrites and magnetite in more than the normal quantity. The 
last two appear in the perfectly fresh rock, so far as one may judge 
from the slides, and with no such evidence of alteration in the asso- 
ciated minerals as one would anticipate, if the sulphides were of later 
infiltration. The small metallic minerals especially appear in the dark 
silicates; they fail in the feldspars. 

Allaround the Rambler shaft the surface is formed of loose wash. 
To the southwest, however, in the claims known as Rambler No. 2 
and Alberta No. 1, dark basic rock is again encountered. The rock 
from Rambler No. 2 proves on microscopic examination to be a 
hornblende-peridotite of the marked poikilitic texture shown in the 
similar rocks of the Cortland series in the valley of the Hudson. 
The rock consists of green hornblende, olivine, and hypersthene, but 
the first and last are so thickly set with small augites as to be essen- 
tialiy large skeleton crystals provided with inclusions almost greater 
in amount than the host itself. The rock may not belong to the same 
dike as the diorite appearing in the Rambler mine, but it probably is 
a basic extension of it. 

For nearly a mile to the north of the Rambler mine the bed rock is 
concealed by wash. On the north side, however, of a small brook 
and on the claims named Tinker No. 3 and No. 4, the dark basic rock 
appears again in a cliff which is roughly parallel with the brook. In 
thin section it reveals green, secondary hornblende, plagioclase, and 
magnetite, and it is obviously a crushed gabbro or diorite. Heavy 
wash covers the country farther to the north, and no explorations were 
made in that direction. 

It is impossible to say that ihe: outcrops on the Tinker claims belong 
to the same intrusion as do the basie rocks at the Rambler claims, but 
it does appear that along a north-south belt from the Rambler No. 2 
to the Tinker No. 4 the basic rock is met, and not elsewhere in this 
vicinity. 

Somewhat over 2 miles to the southeast from the Rambler mine, 
and on a claim lying northwest from the Cuprite, there is another 
ledge of dark, basic rock, which appears, to the eye alone, to be the 
same as the peridotite on the Rambler No. 2 claim. It has not been 
examined microscopically. 

The dike on Douglas Creek, just below the Douglas mine, shows 
about 30 feet of actual outcrop, and is then cut off by quartzite. 
Under the microscope it proves to bea diorite, with green hornblende, 
plagioclase, and magnetite. The hornblende is secondary and may 
have been derived from original augite. 
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The above sketch of the geologic relations, fragmentary though it 
be, and based on scattered outcrops, nevertheless correctly gives what 
are doubtless the main features of the local geology. An ancient 
series of much crushed, granitic gneisses is associated with assured 
quartzites, and both are penetrated by intrusions of granite, diorite, 
and peridotite. The ore which has thus far been discovered is in the 
area of a typical diorite, and does not appear outside of it. It remains 
to describe the local associations of the ore, which are peculiar and of 
great scientific interest. 


DETAILS OF THE ORE BODY. 


The mine was first developed by a short shaft about 88 feet west of 
the present one. The old shaft went down vertically about 30 feet, 
and then by incline eastward at an angle of 47? to an additional vertical 
depth of about 68 feet. It grounded at 98 feet from the surface. At 
a total depth from the surface of about 67 feet the incline struck rich 
ore. A level, called the first level, was run off to the south, and by it 
was developed a large bunch of so-called carbonate ore nearly 40 feet 
in diameter and doming upward to 30 to 35 feet. At this 67-foot level 
some minor drifting was done to the north and west in lean ore. The 
material through which the drifts and stopes were driven is kaolinized 
roek, much of it soft and plastic. 

The new vertical shaft has been sunk in the wall rock at a point 88 
feet almost due east of the old shaft. The first level from it, but 
really the second level of the mine, counting the level driven from the 
incline at the 67-foot point as the first level, was started at the same 
depth as the bottom of the incline, viz, 98 feet. This was driven 
westward about 30 feet, until it intersected the incline. <A crosscut 
was then turned south for 15 feet, all through kaolinized materials, 
opening up within 12 or 15 feet a large stope of good ore. It was in 
part under the carbonate stope, but was not cut through to the latter. 
Its height was about.25 feet, and it developed in the kaolinized mate- 
rials a large pocket of ore, whose horizontal dimensions were 30 feet 
north and south by 50 feet east and west. 

From this stope a drift extends about 40 feet to the west, and then 
turns north through kaolinized materials, developing within 15 feet 
of the turn another large pocket of rich ore. It has been stoped out 
about 40 feet in length from north to south, by 25 feet in height and 
12 to 20 feet in width. At the time of the writer’s visit the kaolin- 
ized products, with one rich streak of covellite, formed the walls on 
all sides. 

The third level of the mine has been turned off from the vertical 
shaft at a depth of 136 feet from the surface and 38 feet below the 
second level just described. It runs northwest for about 10 feet; then * 
due west for about 55 feet. At 15 or 20 feet from the bend a cross- 
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The dark mineral is covellite* the light, kaolinized feldspar. 
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cut has been turned north about 30 feet and another south about 20 
feet. About 18 feet farther a second crosscut has been turned a little 
west of south and driven 30 feet. Its end was under the first stope 
mentioned on the second level, and a winze has been upraised to the 
latter. 

No ore was cut in the third level, the walls being of much jointed 
and altered diorite. The change to chlorite was marked, and con- 
siderable pyrite could sometimes be noted in seams. It is possible, 
if the level were driven still farther west, with longer crosscuts south, 
so as to be under the stopes on the level above, that more ore might 
be found. It would, however, involve less uncertainty to follow the 
ore of the second level downward with winzes. 

The fourth level is being driven from the bottom of the shaft, 177 
feet from the surface, and again westward. Its 25 feet or so were all 
in fresh, unaltered diorite. 

This ore body, therefore, presents some interesting and exceptional 
features. The usual vein minerals of the gangue, such as quartz, cal- 
cite, etc., are lacking. Instead we have over an area of nearly a hun- 
dred feet east and west and the same distance north and south, and we 
do not know to what extent beyond, the decomposition products of an 
eruptive dike in place. Whether a belt of shattering dips away to the 
west, along which alteration may be followed to still greater depths, 
is a question. This surmise would occur to an observer, but the proof 
is not at hand. Although it can not be denied that uprising waters 
may have served to decompose the rock and impregnate it with ore, it 
would seem more likely that a great dike of diorite originally charged 
with sulphides of copper and iron and with minerals involving the 
platinum group of metals has suffered from atmospheric weathering. 
The presence of the sulphides has facilitated its extensive alteration, 
and the secondary minerals thus formed have descended and become 
precipitated so as to impregnate and enrich the residual kaolins. A 
line of shattering and consequent alteration may have facilitated the 
process. 

The presence of the platinum metals in an eruptive and moderately 
basic dike is thus in accord with experience gained elsewhere. The 
sperrylite separated by Professor Penfield from the covellite would 
then be in similar situation and relations to that from the Sudbury 
nickel-copper mines. From the chalcopyrite of the latter it has been 
separated by one of the writer’s students, Mr. C. W. Dickson, as 
described in the American Journal of Science.¢ 

The texture of much of the ore, as is illustrated in Pl. I, shows that 
the dark minerals of the diorite have been replaced by covellite, while 
the feldspar has been changed to some alteration product, whose 
appearance suggests kaolin. This ore presents the familiar textures 


a Am. Jour. Sci., 4th series, vol. 15, 1903, p. 137. 
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of the diorite, but they have not always been so well preserved. On 
the contrary, streaked masses of chalcopyrite and chalcocite are occa- 
sionally to be seen, and much cellular and open-textured covellite. 
Opaline silica was obtained in the midst of the kaolin in one stope. 
Further alteration has developed the blue and green carbonates of 
copper and the red oxide, and also much limonite. 

The chemical changes involved in the above replacements deserve 
further investigation, but this the writer has not yet had opportunity 
to make, and he has entrusted them to C. W. Dickson, Ph. D. The 
geological relations appear to be equally unique with the occurrence 
of the platinum metals. 

Cordial thanks are due to Mr. Avery T. Holmes, the president of 
the company, and to Mr. J. T. Halliday, managing director, for every 
facility in the study of the mine. Acknowledgments should also be 
made to Mr. Frank Halliday for much assistance in the field work. 

NoTE.—Since the above was written Dr. C. W. Dickson has treated, at the writer’s 
request, 1,000 grams of covellite from the Rambler mine with nitric and hydrofluoric 
acids, after the manner followed by Professor Penfield, in the hope of obtaining an 
appreciable sample of sperrylite, which in this case no doubt contains palladium. 
Only three or four minute crystals resulted, apparently not as many as the assay 


values would lead one to anticipate. The Rambler ore seems to have less of it: 
platinum in this form than does the chalcopyrite of Sudbury, Ontario. 


QUICKSILV E R. 


By JOSEPH STRUTHERS. 


PRODUCTION. 


The production of quicksilver in the United States during 1902 
amounted to 34,291 flasks of 764 pounds each, valued at $1,467,848,¢ 
as compared with 29.727 flasks, valued at $1,382,305, in 1901, an 
increase in quantity of 4,564 flasks and in value of $85,543. Califor- 
nia contributed the greater part of the output, amounting to 28,979 
flasks, as compared with 26,720 flasks in 1901. Texas reported 5,319 
flasks, as compared with 2,932 flasks in 1901, both States thus showing 
an increase in the production above that of the preceding year. Ore- 
gon, which furnished 75 flasks in 1901, reported no production during 
1902, the quicksilver-mining operations in that State being limited to 
development work. 

CALIFORNIA. 


Cinnabar, or mercury sulphide (Hg,S), occurs widely distributed 
over the entire State of California. At present, however, the deposits 
of commercial importance lie within the Coast Range and are limited 
to an area bounded by Trinity County on the north and San Luis 
Obispo County on the south, both inclusive. During 1902 the mines in 
San Benito, Napa, and Santa Clara counties contributed nearly 20,000 
flasks of the total of 29,199 flasks for the State. The chief producing 
companies during 1902 were, in the order of their outputs, as follows: 


New Idria Quicksilver Mining Company.................. San Benito County. 

The Quicksilver Mining Company.................. aou Santa Clara County. 
Napa Consolidated Mine.......................... EE Napa County. 

Karl Quicksilver Mining Company....................... San Luis Obispo County. 
Boston Quicksilver Mining Company..................... Napa County. 

Great Western Mine .......................... LL lllll.. Lake County. 

Empire Consolidated Quicksilver Mining Company........ Colusa County. 

Great Eastern Quicksilver Mining Company .............. Sonoma County. 


The largest increase among the individual companies in the quantity 
produced during 1902 was that of the New Idria Quicksilver Mining 
Company, which reported an output nearly 2,500 flasks greater thun 
that of 1901. In percentage of output the Karl Quicksilver Mining 
Company, of San Luis Obispo County, stands the highest, its produc- 
tion during 1902 amounting to four times that of the preceding year. 


a In addition to the quicksilver, there were produced bit not treated nor marketed of cinnabar, or 
crude, in California 10,427 short tons, valued at 807,242, and in Texas 1,300 short tons, valued at $15,000. 
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Of the eight companies mentioned in the preceding list, three reported 
& decreased output during 1902, which, however, was more than coun- 
terbalanced by the increased production of the remaining five compa- 
nies, the net gain being almost 5,000 flasks. 

Several new mines were added to the list of producers during the 
year, those of an output of 100 flasks or more being the Helen mine, 
in Lake County; the Mercury Mining Company, in Sonoma County, 
and the Silver Creek mine, in Santa Clara County. : 

Other new companies reported to have begun operations in 1902 are 
the Monterey Quicksilver Mining Company, near New Idria, San Benito 
County; the Modoc Chief mine, 18 miles east of Reading, Shasta 
County; the Mariposa and Elizabeth mines and the Uncle Sam and 
Eureka quicksilver mines, near Cambria, San Luis Obispo County, 
and the Summit, Adobe Valley, and Orestimba properties, in Stanislaus 
County. Deposits of good grade cinnabar ore are reported 25 miles 
southeast of Cedarville, in Modoc County, which is in the extreme 
northwest part of the State, an entirely new section for cinnabar. 
The claims here have not been sufficiently developed to prove the 
commercial value of the property. 

The following detailed review of the progress in quicksilver mining 
in California during 1902 has been contributed by Mr. William 
Forstner: 


The quicksilver industry in California during 1902 has continued to experience a 
slight improvement in so far that there appears some desire to reopen a few more of 
the old mines and that capital, more especially from California, is to some extent 
invested in these undertakings. The old mines appear to hold their own, some with 
a steadily increasing output, as, for instance, the New Idria. The price of quicksilver 
in San Francisco, although not high, has been sufficient to render the operations in 
most mines profitable. 

Calusa County.—Mr. G. V. Northey, at the Manzanite mine, Sulphur Creek, has 
permanently established the fact that wet concentration is not only feasible, but can 
be made very profitable. . 

Lake County.—The Sulphur Bank and Abbott mines, belonging to the Empire Con- 
solidated Quicksilver Mining Company, have suffered from the litigation in which 
the company has lately been involved. The Great Western mine is continuing its 
regular output and developing its mine for future working. The Standard Company 
is still working the Bullion mine, and Mr. A. Rocen is opening the Helen mine, 
with a fair promise of success. 

Napa County. —At the Oathill mines one of the two furnaces has been entirely 
renovated, and the adjacent Corona and Twin Peak mines both produce quicksilver. 
In the Etna mines prospecting work to determine the future of the property is 
being actively prosecuted. In the Knoxville district, the old Redington mine, now 
the Boston, has been reopened and is a steady producer; the Manhattan also is 
steadily operated and producing. 

San Benito County.—The New Idria mine has entered upon a new era of prosperity, 
producing about 160 tons per day and having a great quantity of ore available. In 
the Cerro Benito mine some work has been done to reopen the old workings, and 
the old furnace has been rebuilt. In the Picacho mine development work has been 
done. 
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San Luis Obispo County.—Considerable activity is shown in this county. The Karl 
mine is a steady producer, and the Oceanic, where the new Scott furnace has been 
recently put into operation, promises to become the same. Furthermore, develop- 
ment work has been actively pushed on a large number of smaller properties, as, for 
example, the Alice, Modoc, Libertad, Madrone, and Pine Mountain mines, while 
others have changed hands and been purchased or bonded by parties who intend 
active operation. The Stayton mine is being reopened by its former owners. 

Santa Clara County. —The New Almaden mine continues to be a large producer, 
and the Guadalupe mine is producing quicksilver from the works near the surface 
and seriously endeavoring to unwater the mine. At the Santa Teresa mine a new 
Scott furnace is in course of erection. The Summit mine, on the line of Santa Clara 
and Stanislaus counties, has recently passed into the hands of a corporation formed 
by the previous owners, which is also starting the erection of a Scott furnace. 

Sonoma County. —A number of old mines were reopened during 1902 in the Pine 
Flat district. The Crown Point is reopening the old Sonoma mine; the Pacific Com- 
pany has done sufficient work on the property adjoining that of the Crystal Company 
to justify the erection of a furnace, which will be installed during 1903. The Clover- 
dale is steadily operating its 7-ton furnace; the Culver Bear will begin to treat ore in 
its new modified Livermore furnace; the Great Western, near Guerneville, still con- 
tinues to be a regular producer, and the Socrates has been producing during the last 
four or five moñths. 

Trinity County.—The Altoona property is again producing quicksilver from the 
surface works and dumps; the Boston and Integral Companies and several minor 
concerns are steadily engaged in development work. ` 

Fresno, Kings, and Monterey counties, — Progress of more or less merit is being made 
on a number of prospects in these counties. 


Under ordinary cireumstances quicksilver can be produced in Cali- 
fornia at a cost of $3 per ton of ore mined and smelted, which makes 
it possible to work profitably ores averaging from 0.3 to 0.6 per cent 
of quicksilver, and occasionally ores of lower grade. The cost of 
producing quicksilver from the average mine in California equipped 
with a modern furnace plant is stated to exceed $35 per flask, not 
including interest on capital invested and the cost of development 
work. Despite the fact that the greater well-known quicksilver mines 
are in a measure exhau ted, it is practically assured that the future 
production of quicksilver in the State will occupy a prominent position 
of economic importance for muny years to come. It is not probable 
that other mines equal in extent to the New Almaden or the New Idria 
will be discovered, yet, on the other hand, there are numerous smaller 
mines throughout the State, many of which contribute an output of 
from 20 to 300 flasks a month. Ten years ago it was the general 
belief that the New Idria, Etna, Oat Hill, New Almaden, and other 
prominent mines were practically exhausted, a pessimistic view which 
has keen disproved, as the production from these properties still con- 
tinues to be an important factor in the total output of metals in the 
State. 

California has produced nearly the entire output of quicksilver in 
the United States, and the subjoined table has been compiled to show 
the total product in that State from 1850 to 1902, inclusive. In the 
period of fifty-three years covered by this table the grand total of 
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production has amounted to 1,913,031 flasks of 764 pounds net, which 
makes an average of 36,095 flasks per year. Of this quantity, one 
mine alone, the New Almaden, in Santa Clara County, has produced 
more than 50 per cent. The greatest activity in quicksilver mining 
in California was from 1875 to 1882, when an average of 64,000 flasks 
& year was produced. Since 1883 the production has approximated 
30,000 flasks a year. 


Total production of quicksilver in California, 1850-1902. 


[Flasks of 764 pounds net.] 


Year. | Quantity. | Yenr. Quantity. Yeur. Quantity. 
O cid | 7,723 | 1869.........eeeeses- | 33,811 || 1888................. 33, 250 
1.) ee ETE A a ere 30,077 | O cc | 26, 464 
Gy ere dese e 20,000 || TL ceps ence 31,686 || 1890.........00..000. | 22, 926 
1958 A AN | 22,284 || 1872..............--. 31,621 || 1891................. | 22. 
E METERS | 30,004 || 1873....... Lees 27,642 || IB cc | 27, 993 
TN 33,000 | 1874.......... eese 27,756 || 1893...... Ls ssessse 30, 164 
o essere ! — 30,000 || 1875.........2.0-0e0 50,950 || 1894.........- tasse ! —— 30,416 
ae 28,204 || 1876...............-- 72,716 || 18% occ. | 36, 067 
1858... 0.0 cccecececeee E 00aaaaaan. 79,395 || 1896.........2. 2.000. | 30, 765 
IRSD. ee tee 13,000 |, 1878.............-.- | 63,880 | 1897... eee eee, 26, 691 
J860nc ad es 10,000 |! 1879......... Lese ^0 78,684 LAR noana. NES 31, 092 
E S | 35,000 | 1880... is | 59,926 || 1899...........LLuu.. 29, 454 
TA E sese ^ —— 60,851 EC | 26,317 
[7 ed ere 40,531 |, 1892............ sse 52,782 1901... ccce | 26, 720 
E A A: 47, 489 | IRE IA ES eee, 28, 972 
Li ——Q 53, 000 | IBS cci ess ides | 81913 Total... — 1,913,081 
ae E 46,550 || 1885...... esee sess (0 8505 
E ES 47, 000 e eceecest tu drio | 29,981 | 
1 15 cesset Pedes 49; FOR 3887.5 cce aaan a 33, 825 | 
| 


a Includes 65 flasks from Oregon. 


The production of quicksilver in California, by counties, for 1901 
and 1902 is given in the subjoined table, permission to publish the 
production by individual mines having been withheld: 

Production of quicksilver in California, by counties, during 1901 and 1902. 


[Flasks of 76} pounds net.] 


| 1901. 1902. 
County. ea a ee ee NR: 
Quantity. i Value. (Quantity. Value. 
CONUS iad eet eoe etna Piet ad etl eiu erc d ELE | 235 £10; 575 504 $21, 748 
A A A A AE S | 439| 211,324 | 3,797 161, 406 
NADI eR rc gee esse tanetnauad eu 7,798 | 388,176 | — 7,800 311,339 
San Benito, secutae os dea edema DEA dae awe. 4, 800 242, 300 7,289 306, 096 
San Duis Obispos idol ases otto db cR dus | 840 41,513 | — 2,546 107, 686 
Suita Claret fostered tact becasue cannes en DI re ^— 5,220 | 236, 608 5,77 243, 599 
Soll Ale ete ocn A ed A Met MEN DOTEM es X CENE 
SAND A A E E T 2,130 95, 850 1,519 66, 373 
a AOE TAEAE TA E E AA AAE 1,302 58, 668 238 10,251 
Total le ilg fuo uU M tu EUM OO ! 26, 720 | 1, 285, 014 | 28,974 | 1,228,498 
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There was no production of quicksilver in Oregon during 1902, as 
compared with 75 flasks in the preceding year. Prospecting hus been 
quite active and considerable development work has been accomplished 
at several properties. The smelting furnace of the Blackbutte Quick- 
silver Mining Company, at Blackbutte, Lane County, which furnished 
the output during 1901, was not operated during 1902 owing to delay 
in rebuilding the condensing plant. 


TEXAS. 


The production of quicksilver in Texas during 1902 was 5,319 flasks, 

valued at $239,350, as compared with 2,932 flasks, valued at $132,438, 
in 1901, which shows a very active development of the industry in this 
State; the entire output for both years was made by the Marfa and 
Mariposa Mining Company, operating at Terlingua, Brewster County. 
The total quantity of quicksilver produced since the inception of the 
industry in 1900 aggregates 9,001 flasks. According to Mr. B. F. 
Hill, in Bulletin No. 4 of the University of Texas Mineral Survey, 
cinnabar occurs in the Terlingua mines either in hard and durable 
limestones or in soft and friable argillaceous beds. In the Excelsior 
claims the quicksilver occurs mainly as cinnabar, but small quantities 
of native mercury, calomel, and terlinguaite (a new mineral species 
consisting of mercury oxychloride), are also found. A 10-ton Scott 
furnace to treat these ores was erected in August, 1900, by Messrs. 
Norman, Sharpe, and Golby (who formed the Marfa and Mariposa 
Company in February, 1901), and a second 10-ton furnace was installed 
early in 1902. The Terlingua Mining Company built a 40-ton Scott 
furnace in 1902, which, however, was closed down shortly after it was 
completed. The Colquit Mining Company is building a 10-ton Scott 
furnace to treat the ore from the Excelsior mines, which occurs in the 
veins from 8 inches to 3 feet in width and in occasional pockets. - The 
operations of this company have been limited mainly to the surface. 
The present treatment of the ore consists in hand sorting, crushing to 
lumps of from 1 to 2 inches in size, and conveying by belts to the ore 
bins above the level of the top of the furnace. The crushed ore is 
charged into the furnace through hoppers. The greater part of the 
ore is oxidized or treated with lime in a Scott continuous furnace, a 
small quantity only being distilled directly in retorts. 


= PRICES. 


There was no very great variation in the average prices of quick- 
silver at San Francisco during 1902, the range being given by months 
in the table following based upon sales of 29,500 flasks during the 
year for both home and foreign consumption. 
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Average price of quicksilver, per flask, at San Francisco during 1901 and 1902, ly months. 


| | 
1901. | 1902. | 1901. ' 1902, 

| Price. Price. | Price. | Price. 
JANUATY E ET | $47.25 | $45.30 , August...................002- $47. 25 | $12.71 
February........... eee ees. 47.00 44.29 l September .............. sse. 47.50 42.35 
Marth a aks 46.75 45.56 ' October ................. ees 47.50 42.37 
AUi continental sect | 46.95 | 45.00 |! November .......... CE 47. 00 42. 64 
Mu Spade open Meus (36.05 | 4483. December.................... 47.50 | 45. 00 
JUN BILL S Lentes dre MU SES E | 47.50 | 45.77 | Average O EN 47.19 44.10 
JUV ceive Haute eed RIA As | 4800) 43.39 | 


l 1 
| | i 


The lower averages during 1902, shown in this table, indicate the 
periods of largest sales for export; the higher averages indicate periods 
of sales for domestic consumption. 

The average monthly price of quicksilver, per flask, at New York 
during 1902 was $48.37 for January and $48 for the remainder of the 
year. 

f IMPORTS. 

Compared with the total production of quicksilver in the United 
States the quantity imported during the last ten years has been incon- 
siderable, as would naturally result from the fact that during this 
time about one-half of the domestic product has been exported. Dur- 
ing the last five years the quantity of quicksilver imported has been 
merely nominal. 

The following table shows the quantity and value of the imports of 
quicksilver from 1867 to 1902, inclusive: 


Quicksilver imported and entered for consumption in the United States, 1867-1902. 


Year ending— | Quantity. Value. | Year ending— | Quantity. | Value. 
June 30— | Pounds. | December 31— | Pounds, | 
A ened aedi. CHOSE | $15,248 | LC NT 629,888 ' $249,411 
o A ous | 152 | 68 TOR RENT 419,934) 171,431 
A EAEE coU needs | 11 | aio 132,850 | — 56,997 
A A etes | 239,223 — 107,646 Lo: A ti dena 341,514 ¡ 162,064 
e EO ER | 301, 965 | 137, 332 | a cis 802,871 ; 445,807 
O 370,353 | 189,943 | E A 123, 966 61, 355 
vr eee 99,898 | 71,146. ÓN 96,318 | — 40,133 
Ly! ON 51,202 | 52,093 | o ENNIUS 41,772 17, 400 
RIDE LM ELLE 6,870 | 20,957 TRG PERPE 7 6 
Wi E O 1895 eene 15,001 : 7, 008 
A DN, ' 38, 25 19, 558 | Lu Me P 305 118 
Cr RENNES ! 291,207 | 135,178. JR Lo EE I a | 45,599! — 20,17 
ri MEER MEER | 519,125 | 217,707 | e | 8 51 
AN 116,700 | 48,463 | 1899... eee “131 | 83 
e A MBR 517 | 57,733, —— 1900....... jac daa 2, 616 1,051 
IBN Lc d Ed LA ! — 597,898 | 233,057 ` io ERRORES 1,441 789 
e A E | 1,552,735 | 593,367 | 1902.............. eee ' (a) 2,166 
IRSE s cor xeoad edixit 136,615 | 44,035 | | 
| 


AN A | 257,659 | 90,416 | 


a Not stated. 
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EXPORTS. 


Many causes are operative in affecting prices at which quicksilver 
is sold, the two most important factors being quantity and whether 
the sale is for home consumption or for export. Quicksilver sold in 
this country for export must compete in all foreign markets with the 
European product, and hence brings the lowest prices. These prices, 
too, are varied by rates for transportation from the various entry 
ports of consumption in competition with the European product. 
Higher prices, for instance, are obtained at western coast ports of 
Mexico than at interior points of consumption adjacent to railroads. 

The following table gives the exports of quicksilver from San Fran- 
cisco only during the year 1902, amounting to 8,913 flasks, valued at 
$383,578: 


Exports of quicksilver from San Francisco during 1902, by countries. 


{Flasks of 76; pounds.] 


Country. Quantity. | Value. 
China Hong ko Tu FEE iua EE RE vee ae we v Au x 4, 498 8156, 750 
MEXICO Scb bos IPs he OB ameta aunq ML cd UE E 3, 326 148, 784 
io iir RET ———————M————Á— RN RES 9765 42,955 
PS i rs eesti A UU MOI AN 42 1, 885 
British Columbli oc E E nena he tee ote eles 28 1, 263 
COLOMA A ett a Dui da Lee due 21 953 
S QV DU px 2 
Costa RICA OCT e 10 457 
383, 578 


o A A AO E M IO be ee a a tee | 8,913 


As stated above, during the last ten years nearly one-half of the total 
product of quicksilver in the United States has been exported. Since 
1880, when the records of the exports of quicksilver were first kept, 
the exports have greatly exceeded the imports, except during the 
years 1886 and 1890. In the following table the quantity and value 
of quicksilver exported from the United States are given, the quantities 
being expressed in flasks of 764 pounds net. Previous to 1901 nearly 
all the quicksilver exported was shipped from San Francisco, but 
during that year only 5,479 flasks of the total of 11,219 flasks exported 
were shipped from that port, practically the entire export being con- 
signed to Mexico and Central America. 


M R 1902——17 
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Evrports of quicksilver from the United States, 1880-1902. 


[Flasks of 764 pounds net.] 


Year, Quantity. Value. Year. Quantity Value. 

S con NE 37,210 81,119,952 | 1892 0.2... ee eceeeeeeeeeeeee 3,518 | $133. 626 
CU RETE RT 35,107 . 1,025,299 | 1893... Lesser rne 16. 631 | 542, 410 
pp — 33,875 / — 988,454 | IB94 eee eee 14,408 ; 397,528 
p p ae 30,072  — 808,353 | 1895........... sese eese | 15,542 | 482, 085 
D €—— À 7.870 — 199,085 | 1896 oe cece eee | 1994 | — 618,487 
Co NEUE NERO ^ 8,808... 209,793. AAA a | 394, 549 
l880.cos les O AA |! 12,830 440, 587 
A A E | 113947. 441,112 | 1899 ......LLLLuuuuuueeessese | 16, 517 609, 586 
TRAN goer dra EM 10, 684 306, 899. | 1900. (ecce eer etos ^0 10.172 425, 812 
O TE © 51: 213,717 | 1901 eene | 11219 415, 609 
O cs cep Ed: | 2,069 | 93,192 | 1902 .............- ee eee ee | 13,247 575, 099 
180]. iooocune deter EDU ' 8,74. 145,502. | 


RUNS, E 


WORLD'S PRODUCTION AND VALUE. 


The following table gives the production, in metric tons, and the 
value of quicksilver in various countries in the years 1899, 1900, and 
1901: 

World'« production and value of quicksilver in 1899, 1900, and 1901.0 


[Metric tons.) 


1899. | 1900. | 1901. 
Country, cc | ee S 
Quantity. Value. ‘Quantity. — Value. uantity. Value. 

United States 20.0.0... ccc cece eee | 1,057 $1, 452, 745 9N3 $1,302,586 | — 1,031 $1,382,305 
Austria espace cce ove sra iier ne 536 — 492,021 510 | 499, 052 525 547,513 
Mili Qux sepe AME 205 ' 246, 000 260 | — 312,000 278 361, 400 
Russa ...es seen rene 32 — $2,814; — so 270,256) (6) | — (b) 
A ud se sati e edd © 1301 | 1,481,229 | — 1,095 | 1,193,550 | 754 | 1, 105, 890 

Tosca iia 3,521 | 3, 993, 809 | 3, 152 | 3,577, 444 | 2, 588 | 3, 397, 108 

| 


a Mexico exported 321 tons of quicksilver in 1899, 335 tons in 1900, and 335 tons in 1901. 
b Statistics not yet available. 


LITHIUM. 


By JoseeH Hype Pratt. 


SOURCES AND OCCURRENCE. 


The two minerals that are mined as a source of lithium salts 
are lepidolite and spodumene. There is, however, another mineral, 
amblygonite, mentioned in the report for 1901, that will shortly be 
used for the same purpose. 

The deposits of lepidolite at Pala, San Diego County, Cal., continue 
to be the largest producers of lithium minerals in the United States. 
The nearest railroad points are Temecula, on the narrow-gage railroad, 
and Oceanside, on the Santa Fe Railroad, which are 12 miles and 22 
miles, respectively, from Pala. The development work that has been 
done on the claims in the vicinity of the old Stewart claim, which at 
the present time is the chief producer of lepidolite, has shown the 
occurrence of this mineral, either as float pieces or in place, for a dis- 
tance of over a mile. 

One of the interesting results of this development work, as was 
stated in this report for 1901, has been the discovery of large deposits 
of amblygonite, a lithium phosphate. This mineral has proved to be 
nearly as continuous as the lepidolite, and was first discovered during 
the work on the Stewart claim. The lepidolite gave place to a whitish 
mineral, and it was at first supposed that the lithium minerals had 
been worked out in the direction that the mining was being carried 
on; but, upon testing this white mineral, it was found to contain a 
higher percentage of lithia than the lepidolite. A subsequent analysis 
identified the mineral as amblygonite. 
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Aralyses of amblygonite and lepidolite from Pala, made by Rudolph 
L. Seldner, of Brooklyn, N. Y., are given below: 


Analyses of amblygonite and lepidolite from Pala, San Diego County, Cal., 1902. 


Constituent. Ambis80- | Lepidolite. 
Per cent Per cent. 

Lithia (lithium oxide), tii Pep R e: 8.26 4.91 
VORIGEN PET 1.99 185.61 
Phosphorus pertoxid6 ,.. 252 o scezx e ue ll AC EE dE Tu 40.47. A 
Alumina E A E a e aA 33. 09 22. 36 
Iron oxide AS S Ep E KE AR DANA KEAU SEULS Trace Trace 
A E oiea iae | 1.35 .64 
POURS verbo os Ga eas oon eee aduer EP (a) 16. 16 
A M EDAD cates | (2) .38 
Loss on ignition (water, ete. ucacónsacas uri ra 6. 28 4.55 
Undetermined (chiefly fluorine) ............. ccc. eee ce cece eee eee ce enee 8:00. resres isanka 
Undetermined (chiefly manganese) ...........cceeeeet eee m meses unu idet] 2. 05 
| 100. 00 99. 66 


aSmall amount. 


The discovery of this large occurrence of amblygonite opens a new 
source of lithium salts, for the production of which it is to be utilized. 

The width of the vein or dike carrying these minerals is about 30 
feet, and it has been opened by means of tunnels and cuts. It is very 
probable that the deposits can be best worked by quarrying. 

Recently most of the claims known to contain lithium minerals 
have been brought under the control of the American Lithia and 
Chemical Company, of which Mr. William H. Crane, of New York, is 
president. Others who own claims in this vicinity upon which lithium 
minerals have been found are Mr. Ed. Fletcher, of San Diego, Cal., 
and Messrs. Gay and Blakely, of Redlands, Cal. 

The only locality where spodumene was mined during 1902 is at the 
Etta mine, in the Black Hills, South Dakota. Other mines in this 
Vicinity that are known to contain spodumene in some quantity are the 
Sunday, the Golden Star, the Traction, and the Bob Ingersoll. It has 
also been found in some quantity at Branchville, Fairfield County, 
Conn. 

USES. 


Lithium is used almost exclusively in the form of the carbonate in 
the preparation of: mineral waters for medicinal purposes and in the 
manufacture of effervescing lithia tablets. It has been estimated that 
55,000 pounds will represent the annual consumption of lithium salts 
in the United States. To produce this amount, considering it all as 
carbonate (Li,CO,), would require 371 tons of mineral containing at 
least 3 per cent of lithia (Li,O). It will be seen from the above that 
there is but a small proportion of the lithia minerals mined that are 


LITHIUM. 261 


required to supply the home consumption of the lithium salts, and that 
the larger market will be found abroad. If the price of lithium car- 
bonate can be reduced sufficiently, there should be a large demand for 
it, or for lithium nitrate, to be used in pyrotechnics for red fire. 


PRODUCTION. 


The amount of lithium minerals produced in the United States 
during 1902, as reported to the Geological Survey, was 1,245 tons, 
valued at $25,750 at the railroad. This is a decrease of 505 tons in 
quantity, and of $17,450 in value, as compared with the production 
of 1901, which was 1,750 tons, valued at $43,200. "The value of the 
lithium minerals varies with the percentage of lithia and the character 
of the mineral. As far as can be ascertained, the greater part of the 
lithium minerals mined during 1902 has not been shipped. Although 
the price of these minerals was lower in.1902 than in 1901 for the same 
grade of mineral, there was apparently no increase in the home demand. 
There is, however, an increase in the demand for these minerals from 
foreign chemical manufacturers. The American Lithia and Chemical 
Company, which has recently been organized, expects to erect a plant 
on the Pacific coast for the manufacture of lithium salts and other 
chemical compounds. As this company will also be a producer, there 
should be an increase in the home consumption of these minerals. 


IMPORTS. 


Over a third of the lithium salts used in the United States are im- 
ported, and in 1902 the imports amounted to 21,216 pounds, valued at 
$22,951, or a little over $1 per pound. This importation included 
5,530 pounds of lithium carbonate, valued at $85,038, and 15,686 
pounds of other lithium salts, valued at $14,913. 
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NICKEL AND COBALT. 


By JoskeH HYDE PRATT 


INTRODUCTION. 


The two metals, nickel and cobalt, are treated together for the rea- 
son that nearly all the ores that contain one of these metals contain 
also a small percentage of the other. Furthermore, in the reduction 
of the ores of these metals both the nickel and cobalt go into the matte 
which is afterwards refined. The Canadian nickel ores, which furnish 
most of the nickel used in this country, are smelted at the mines, but 
the resulting matte is for the most part shipped to the United States 
and England for refining, the greater part being sent to this country. 

There has been a slight increase in the demand for cobalt and at a 
slight advance in price, but the demand for salts of this metal is still 
limited, and there could readily be an overproduction. The demand 
for nickel still remains firm, and with the increased uses for it there 
should be a still further demand. 


OCCURRENCE. 


In addition to the nickel and cobalt occurrences described in the 
report for 1901 there is an occurrence in Idaho that has attracted con- 
siderable attention on the Pacific coast. The deposits are on Meadow 
Creek, Blackbird district, Lemhi County, but on account of their dis- 
tance from railroad transportation they are being but little developed. 
The minerals are in the form of sulphides, but it is not definitely known 
as yet what values in nickel and cobalt the ores will carry. Dr. A. H. 
Franklin, president of the Blackbird Mining Company, writes that in 
one of their properties they encountered a streak of ore on the foot 
wall 2 feet wide, which assayed 20 per cent of cobalt, no statement 
being made regarding the nickel contents. 

Mr. William Beddig, of Nampa, Idaho, who has been prospecting 
in the nickel fields of Oregon, has located what he considers promising 
deposits, and during 1902 he took out about 5 tons of ore, which 
were shipped for experimental purposes. 
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The North Carolina nickel deposits near Webster, Jackson County, 
have been worked during the last year, and several carloads of ore 
were shipped for experimental purposes. As described in the last 
report, this nickel ore occurs in a peridotite rock in the form of the 
mineral genthite or garnierite, a varity of genthite. Good results are 
claimed from the development work thus far done. The mineral itself 
carries a good percentage of nickel, but it is not yet known what the 
ore will carry. It does not occur in defined veins, but as thin seams, 
filling the crevices and cracks in the rocks from which it has been 
leached. 

It is rumored that the Gap nickel mine, in Lancaster County, Pa., 
which formerly produced a considerable amount of nickel ore, will be 
reopened and explored for nickel-ore bodies that are still believed to 
exist in it. Since the shutting down of this mine tbere has been little 
or no nickel or cobalt produced in the United States, except from 
Mine La Motte, in Missouri, which is an important lead mine. 

Practically no work was done in 1902 on the deposits of nickel 
and cobalt in Oregon, Washington, Wyoming, Nevada. and Arizona, 
beyond the necessary assessment work. In most cases the deposits are 
too remote from railroad transportation to make them available at the 
present time. 

At the Mohawk mine, in the Lake Superior copper district, Michi- 
gan, an arsenide of copper, nickel, and cobalt has been found in some 
quantity, and it is said to have been treated successfully by the com- 
pany at their smelter at Hackensack Meadows, N. J. * 

Nearly all the nickel used in the United States is obtained from 
the large mines in the Sudbury district, Canada, and from the mines 
of New Caledonia, an island belonging to France, in the Pacific Ocean, 
off the east coast of Australia. 


USES. 


New uses are continually being devised for nickel, and in addition 
to those enumerated in the report for 1901 should be added the grow- 
ing demand for nickel-steel rails. These have been tried for a number 
of years at Cumberland Gap and have given the best satisfaction. 
The initial cost of rails of this charaeter is considerably more, but it 
is claimed that they will outlast three ordinarv rails. Another use 
that is being favorably considered is the manufacture of a nickel-steel 
wire rope. lt would be less corrosive and have more tensile strength 
than the ordinary steel wire ropes used at present. 

The use of nickel in the manufacture of dies and shoes in stamp 
nnlls should also receive favorable consideration. Mr. R. S. Tappen- 
den, in The Iron Age, Julv 17, 1902, states that the fact that a fracture 
in nickel steel is not nearly so liable to increase in size as in common 


a Western Min. World, Oct. 25, 1902. 
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steel will tend to increase its use tq a much larger extent in our mer- 
chant marine. The Nickel Steel and Forge Company, of Philadelphia,’ 
is erecting a plant in Carnegie, Pa., for the manufacture of a nickel 
steel that will contain a sufficient amount of nickel to make the alloy 
noncorrosive. : 

There is described in a British patent issued to Herr Kugel, of 
Berlin, a method of so depositing nickel electrolytically in layers of 
such thickness that the product is equivalent to rolled nickel in respect 
to its toughness, durability, and ductility.^ The nickel solution is 
acidified with a mineral acid which is unalterable by the electric cur- 
rent, and it is prevented from spoiling the bath and causing the deposit 
to flake off by keeping the electrolyte at a temperature of over 30? C. 
A homogeneous noncrystalline metal is said to be deposited and may 
be put down in sheets of any required thickness. 

An interesting article has recently appeared in the Electrochemical 
Industry* on the ‘‘ History and present development of electrolytic 
nickel refining," by Titus Ulke. A number of the different refining 
plants and their methods are described. He also discusses the pro- 
posed copper and nickel refining at Sault Ste. Marie by the Consoli- 
dated Lake Superior Company. In conclusion Mr. Ulke says: 

In the processes for the electro-deposition of nickel with insoluble anodes no very 
recent progress has been shown. When the metal is re-covered on a large scale by 
the aid of soluble anodes the electrolyte is kept constantly at a predetermined degree 
of saturation and at the point of neutrality, on which condition largely depends the 
nature of the deposit and the commercial success of the process. When insoluble 
anodes are used in refining nickel, however, an equivalent of free acid is left in the 
electrolyte for every equivalent of metal deposited, and in consequence the nickel 
deposit is apt to deteriorate, the chemical and electrical conditions of the bath are 
changed, polarization ensues, and the resistance of the electrolyte increases. This, 
of course, means that the voltage and power required must be increased proportion- 
ately, and the cost of refining with insoluble anodes may thus become next to pro- 
hibitory, as compared with a similar process using soluble anodes. These and other 
difficulties have been the chief reasons why our electro-chemists, instead of making 
pure metallic nickel by electro-deposition, have preferred to work the nickel solu- 
tions into marketable sulphates, double sulphates, and chlorides, which have had a 
ready sale until recently, but which now seem likely to become a drug on the mar- 
ket, just as copper sulphate was before the adoption of electrolytic refining methods. 


PRODUCTION. 


Beyond the few carloads of nickel ore shipped from North Caro- 
lina, and the small amount from Oregon for experimental purposes, 
the only nickel and cobalt ores produced in the United States during 
1902 were as by-products from ores obtained from Mine La Motte, 
Missouri. The 20 tons of matte containing these metals, which were 
refined at the works of the Mine La Motte Lead and Smelting Com- 


aAm. Mfg., July 24, 1902. ¢ Electrochemical Industry, Vol. 1, Feb., 1908. 
b Jour. Frank. Inst., Aug., 1901. 
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pany, yielded 5,748 pounds of metallic nickel and 3,730 pounds of 
cobalt oxide. This is a decrease of 952 pounds in the production of 
nickel and of 9,630 pounds of cobalt oxide, as compared with 6,700 
pounds of nickel and with 13,360 pounds of cobalt oxide produced in 
1901. 

In the table following are shown the production and value of nickel 
obtained from domestic ores from 1887 to 1902, inclusive: 


Production of nickel from domestic ores in the United States, 1887-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Pounds. Pounds 
A eran E no 205, 566 | $133,200 || 1895 ......... — MÀ 10, 302 $3,091 
A ——— 204,328 | 127,632 || 1896 .............ooooooooo.. 17,170 4, 464 
1889 — (t P 252,663 | 151,598 || 1897 ........................ 23, 707 7,823 
A EA 223,488 | 134,093 || 1898 ......................... 11,145 3, 956 
E AA EET 118, 498 71,099 || 1899 ciar dr 22, 641 8, 566 
A aree cubos e UP 92,252 | 50,739 || 1900 ............. s eee 9, 715 3, 886 
AAA CERE VS n 49, 399 22, 197 | 1901 Mc RR 6, 700 3,551 
380A A aE eae 9,616 3, 269 | 1900 ocn eei oie cor rare 5,748 2,701 


In the table following is given the production of cobalt oxide in the 
United States from domestic ores from 1869 to 1902, inclusive: 


Production of cobalt oxide in the United States, 1869-1902. 


[Pounds.) 

Year Quantity Year Quantity Year Quantity. 
idad da SU A 8,280 || 1898........... dada ! — 8,422 
ERES 9,854 | 1882............ sese 11,053 || 1894.................-. ^ 6,763 
| 7p NOR 5,086 || 1883................... 1,096 || 1895..................- 14, 458 
8T AEE reris TT? 00000000000: 2,000 || 189B.......o0oooooooooo 10, 700 
WSIS NR CONES | 5,128 || 1885.........oooo.o..o- 8,423 || 1897........... esses 19,520 
31894: coi eei cece E EE (04,145 |! 1886.00.00... eee. 8,689 | 1898..........0o....... 6,247 
A ES ML I 1887.....2 eee ee a 18,340 || 1899..................- 10, 230 
E RONDE NC RM | 6, 162 | 1888. c. oossa utt esse 8,491 || AO 2 o1 conca 6,471 
[ry MENOR 7,828 | 1889............ esses 13,965 || 1901........... eese. 13, 360 
E | 4,608 | 1890................... 6,788 || 1902................... 3, 730 
1879 MM ET ee esee- 7,200 
A | 7,251 || 1892................-.- 7, 869 


alIncluding cobalt oxide in ore and matte. 
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CANADIAN PRODUCTION. 


As most of the nickel used in the United States is obtained from 
Canada, a table is given below showing the amount of nickel ore mined 
and smelted in Canada and the amount of matte obtained from it for 
the years 1896 to 1902, inclusive: 


Production of nickel in Canada, 1896-1902.4 


Ore pro- Ore ¡Matte ob- Nn in 


Year. duced. | smelted.! tained. | matte 
Lang tons. Long tons. Long tona.) Pounds. 
A T E ores T ees S 109,097 | 73,505 9,733 | 3,897,000 
jor SMS RERO HP PRU E AE TEARS ERRORS | 93,155 | 96,093, 14,034 | 3,998,000 
o PN TEILT ' 123,920 | 121,924 | 21,101 | 5,567,000 
A etus ere te MPH TEE 203,118 | 171,230 | 19,215] 5,744,000 
| mH" | 216,695 | 211,960 | 23,448 | 7,080,000 
100] odo oed aca red Nase on up C DL EM 326,945 | 270,380 | 45,134 | 8,882,000 
i P C "PET 269,538 | 233,838 | 24,691 | 10, 698, 410 


a As reported by the director of the bureau of mines, Ontario, Canada. 


The final quantity of matte obtained and shipped for refinement in 
1902 amounted to 24,691 long tons, this being but little more than 
one-half the amount of matte shipped in 1901, which was 45,134 tons. 
The nickel content of the matte shipped in 1902, however, was nearly 
2,000,000 pounds greater than that shipped in 1901, the increase 
being due to the fact that a considerable proportion of the ordinary 
matte was re-treated and converted into a much higher grade of matte. 
There was also a certain amount of bessermerized matte produced by 
one of the plants, which does not make any low-grade matte. The 
total amount of this higher grade matte was 13,332 tons. This increase 
of 1,811,410 pounds in the production of nickel in 1902 illustrates 
the large growth in the nickel industry and the constantly increasing 
demand for the metal. 

The Canadian Copper Company, of the International Nickel Com- 
pany, is entirely remodeling its plant at Copper Cliff, Ontario, Canada, 
at a cost of about $500,000. When finished, it will be the most com- 
plete and best equipped plant of its kind in the world. It will produce 
a high-grade matte, which will be refined in the United States. 
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IMPORTS. 


In the tables below are given the quantity and value of cobalt oxide 
and nickel imported into the United States since 1868, the larger part 
of the nickel being obtained from the Canadian mines: 


Cobalt oxide imported and entered for consumption in the United States, 1868-1902. 


Oxide. Oxide, 
Year ending— Year ending— SS nS 
Quantity. | Value. Quantity. | Value. 
June 30— Pounds. December 31— Pounds. 

IBON. oink A [se RE Me $7, 208 T886 outa tansucieetniece 19, 366 $29, 543 
Eo int d osasa ca AA 2, 930 1887 io, heey ies cee te 26, 882 39, 896 
1810: oe fac ee duets A 5,019 IBS io ccesicccesneenus.s 27, 446 46, 211 
TBO eo tM CET! PR 2, 766 LORS MR 41, 455 82,332 
1872 AA A eeeie t rius 4, 920 1990 6 onc vans ocase esa ced 33, 338 68, 202 
ISIS S d esse RREU ER 1, 480 4, 714 Ls D — € 23, 643 43, 188 
1814. oo rovc s a aac Res 1, 404 5, 500 1802 oo eo EMO 32, 833 60, 067 
Beis cS ex xe 678 2, 604 1993 rca 28, 884 42, 694 
AA nN a 4,440 11,180 WSOP vlone I EXEE RA 24, 020 29, 857 
IBI eI REMISE E 19, 752 11, 056 1999 sider vetet ibam 36, 155 39, 839 
1878 PP 2, 560 8, 698 T896 A states 27,180 36, 212 
ISTO OTRA 7,931 15, 208 or 24,771 34,773 
o A O ge 9,819 18, 457 I1BUS olli o ceed eae eee 33, 731 49, 245 
TSS loos e Reit 21, 844 13, 837 e 4s ——Á— 46, 791 68, 847 
j|. RN 17,758 | 12,764 | WOOO oor esos ds 64,073 | — 88,651 
E A EUN 13,067 | 22,323 | oia os te: 71,969 | 134,208 
1884 PE ceed RWV 25, 963 43, 611 1902 ness 79, 984 151, 115 
ji. AA ds a 16, 162 28, 138 

Nickel imported and entered for consumption in the United States, 1868-1902. 

Nickel oxide, alloy of 
Nickel. nickel with copper, Total 
Year ending— and nickel matte. value. 
Quantity. | Value. Quantity. Value. 
June 30— Pounds Pounds 

pL —— HH A aeea $118,058 A ss saute edi $118, 058 
1869: TEE ITEM 194: 924 d av ud oes A 184, 327 
TSO ud ues O inte taam oe 99 Ill jJ: suaves audies DP EP 99, 111 
IB TI cuo she did Sepe iic da dea 17,701 48, 133 4, 438 $3,911 52,044 
A usate otcol e reale: 26, 140: 27:344 lil 27,144 
INIM A E 2, 842 TN AA EE CERES 4,717 
Lyr. A A A owt we 3, 172 5,883 A ete SES ME 5, 883 
ida 1, 255 8, 157 12 36 8, 193 
I8IB Lco ze Mid E le PIS e osx cate oes etwas qum evi qu uec 156 10 10 
IN eos A E S duda Ee 9,978 9, 522 716 824 10, 346 
1878....... pr 7, 486 8, 837 8,518 7,847 16, 684 
TBI AAA ECCE AN 10, 496 7,829 8, 314 5,570 13, 399 
oe AS E NA | 38,276 | 25,758 61, 869 40,311 66, 069 
A eR REO Ex dom: 17, 933 14, 503 135, 744 107, 627 122, 130 
TOR. Loisir kei4b RR EDD LIA seus 22, 906 17, 924 177,822 125, 736 143, 660 
PS ETIN egy NS 19,015 13, 098 161, 159 119, 386 132, 484 
WAS MUT AA MORENO er ON a 194, 711 129, 733 129, 733 
A E A E A | re e 105, 603 64, 166 64, 166 


aIncluding metallic nickel. 
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. Nickel imported and entered for consumption in the United States, 1868-1902—Continued. 


6 —— me — Dp 


Nickel oxide, alloy of 


Nickel. nickel with copper, Total 
Viarendie= and nickel matte. Value. 
Quantity. | Value. Quantity. Value. 
December 31— . Pounds, Pounds. 
INSD Q4 sU ctu Es vad le ek Uter COR WA aS eo eR E eR ORE 271,112 $141, HE a $141, 546 
poc C ER a eile tutu 439, 037 205, 232 b 205, 232 
e uv diu T o ni 316, 895 138, 290 c 138, 290 
e E RS eE iate 367,288 | 156,381 | — «156,331 
AAA O A a a N a E a e 566,571 | $260, 665 247,299 115,614 376, 279 
TSO) EEA RENI: 355,455 | 172,476 | f 10, 245, 200 | 148, 687 321, 163 
A a a eaten E eae cua else tpe aal o etat ede g 4, 487, 890 | 428, 062 428, 062 
PRU Iove RR eR olen Rhee Crisis deu Eas oho alae ee g 12, 427, 986 386, 740 386, 710 
[OS VN lada g 9, 286, 733 310, 581 310, 581 
A A A A AA 9 20, 355, 749 629, 910 629, 910 
Y A A E E g 23,718, 411 620, 425 620, 425 
|| ae See A Ra: A n EROR 9 27,821, 232 781, 483 781, 483 
A A IRR A g 60,090,240 | 1,534, 202 1, 534, 262 
TE r IE ERE "| ESERRREPKUP XI ei eee cates x Exc vecti bd 9 44, 479, 841 1, 216, 253 1, 216, 253 
1900... 52 Susa AN h 57,500, 800 | 1,183, 584 1,183, 884 
y AA A AU POSU II A PE E #117, 364,337 11,849,620 1, 849, 620 
A A AA muon J33, 942,710 | 51,437,649 | — 1,437,649 


| 


aIncluding 2465 worth of manufactured nickel. 

bIncluding $879 worth of manufactured nickel. 

cIncluding $2,281 worth of manufactured nickel. 

dIncluding $131 worth of manufactured nickel. 

e Classified as nickel, nickel oxide, alloy of any kind in which nickel is the element or material of 
chief value. 

f Classified as nickel and nickel matte. 

gIncludes all nickel imports except manufactures; nearly all of this is nickel in matte from Canada 
containing about 20 per cent nickel, 

hOre and matte; in addition 455,188 pounds of nickel, nickel oxide, ete., were imported, valued at 
$139,756. 

(Including $209,956, the value of imports of 635,697 pounds of nickel, nickel oxide, alloy, etc., and 
$2,498, the value of imported manufactures of nickel, not specially provided for, 

JBesides nickel ore and nickel matte, these figures include 752,630 pounds, valued nt $251,149, of 
nickel, nickel oxide, and alloys in which nickel is the chief constituent of value; and $30,125, the 
value of manufactures of nickel not specially provided for. 


Although the importation of nickel in various forms in 1902 was 
over 83,000,000 pounds less than in 1901, the decrease in value of the 
imports was only $411,971. "This decrease in quantity can readily be 
accounted for by the higher grade of matte shipped from the smelters 
and by the importation of a smaller amount of ore. This will also 
account for the proportionally small decrease in values. 


EXPORTS. 


These figures do not mean that there was a smaller amount of nickel 
used in this country in 1902 than in 1901, for it must be taken into 
consideration that of the matte and ore imported a considerable amount 
is exported after refining. The amount and value of the nickel 
exported from the United States since 1894 are given in the following 
table: 
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Exports of nickel oxide and matte from the United States, 1894-1902. 


Year. Quantity. Value. Year. Quantity. Value. 
Pounds Pounda. 
oup PPP EPA 1, 235, 588 $247,568 || 1899 ...................... 5,004,377 | $1,151, 454 
A saaa raaa 1, 061, 285 239,897 || 1900 ..........- e eee 5, 869, 906 1,382, 727 
189061 ac ucenmel ri der 2,756, 604 600,833 || 1901 ...:.................. 5, 869, 655 1, 521, 291 
TROT esses qon das ms 4, 255, 558 997,391 || 1902... acc cs 8, 228, 607 924,679 
1808... 2 224254935 eoe SS 5,657,620 | 1,359,609 


a Last six months; not separately classified prior to July 1, 1894. 


As is seen from this table, the exports were 2,641,048 pounds less 
in quantity in 1902 than in 1901 and $596,712 less in value, which 
shows that there was proportionally a larger amount of nickel con- 
suwed in this country in 1902 than in 1901. 

The International Nickel Company, which controls the refining of 
nickel matte in this country, also owns or controls some of the more 
important nickel deposits in Canada and New Caledonia, but does all 
its refining at the present time in this country. 


* 


FOREIGN PRODUCTION. 


There is given in the following table the production of nickel in 
Canada, France, and Germany from 1889 to 1901. "The French pro- 
duction is from the New Caledonia mines, and the German from the 
New Caledonia and the Norwegian mines. In comparing this table 
with that of the nickel imported into the United States it must be 
borne in mind that the quantity given in the table of imports repre- 
sents nickel matte, ore, etc., and not the metallic nickel as is given in 
the table below. 


Production of nickel in Canada, France, and Germany, 1889-1902. 


Canada. France. Germany. 
Year. Se Du cM Cc c Ma MAI EMEN E 
Quantity | value. Quantity. Value. | Quantity. Value. 
Pounds. Metric tona. Metric tons. 
P M euscehoete’ $30,477 : $198, 286 330 $324, 900 | 282 $279, 680 
e AA exu DUPRED CREE | 1, 435, 742 933, 232 330 317, 300 434 436, 430 
|) CÓ 4,626,627 , 2,715,976 330 319, 200 : 594 614, 480 
1892... RNC 2,413,717 | 1,399,956 1,244 | 1,174,580 | 747 698, 630 
A ideena iodoa Seu ane 3,992,982 2,076,351 2,045 1,175,720 | 893 774, 630: 
A UU 4,907,430 | 2,061, 120 1,545 | 1,175, 720 522 449, 350 
TROD ee dae eee ica 3, 888,525 | 1,360, 984 1,645 =: 1, 038, 220 698 575, 890 
W696 Sooo eos A ane 3,397,113 , 1, 188, 990 1,5415 875, 330 822 666, 900 
IRI AAA ia teins 3,997,746 | 1,399.137 l 1,245 | 704, 425 | 898 710, 980 
jo" m 5,517,690 | 1,820, 838 1,540 | 887,800 1, 108 670, 482 
jj; A een E 5, 744,000 | 2,067,540 1, 740 | 1, 003, 600 . 1,115 669, 517 
| IEE E odas 7,080,000 | 3,327,707 1,700 | 1,020,000 | 1,376 945, 884 
A PEU Is 8,882,000 | 4,707,460 1,800 | 1,440,000 1, 659 1, 184, 263 
1909. E EEE 10.6935,410 | 5;025, 903 disionotan I eee opes Irem reser ula en E e PEE 


ANTIMONY. 


By JOSEPH STRUTHERS. 


INTRODUCTION. 


The process of smelting antimony ores and refining the metallic 
product is very difficult, and few metallurgists know the complete 
details of modern practice. Successful smelting, therefore, can be 
accomplished only under special conditions. This fact, together with 
the large production of the metal in foreign countries, the removal of 
the duty, in April, 1902, on crude antimony (which is partly refined 
antimony sulphide), and cheap ocean freight rates, precludes the profit- 
able treatment of domestic antimony ores in the United States. The 
control of the production and trade in antimony continues to remain in 
the hands of Mathison & Co., of London, which firm operates the smelt- 
ing plant at Chelsea, Staten Island, New York., and the works of the 
affiliated concern, the Chapman Smelting Company, of San Francisco, 
Cal. 


PRODUCTION. 


The sources of supply of antimony for consumption in the United 
States are four in number, here given in the order of their importance: 

1. Hard lead, derived from the smelting of foreign and domestic 
ores. 

2. Regulus or metal imported into the United States. 

3. Antimony ores imported into the United States. 

4. Antimony ores from domestic sources. 

The quantity of hard or antimonial lead produced in the smelting of 
foreign and domestic lead ores in 1902, was 20,970,000 pounds, con- 
taining approximately 5,808,000 pounds of metallic antimony, as com- 
pared with 17,878,000 pounds, containing approximately 4,469,500 
pounds of antimony, during 1901. Hard lead is used for the manufac- 
ture of various alloys and is obviously an important source of the 
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During 1902 the net imports of foreign antimony, as regulus o1 
refined metal, amounted to 5,388,739 pounds, valued at $333,601, as 
compared with 3,640,505 pounds, valued at $254,529, for the year 1901. 

The antimony content of all ores imported varies from 35 to 65 per 
cent, and for all practical purposes the average antimony content may 
be taken at 52.5 per cent. Assuming a smelting extraction of 42 
per cent, the quantity of antimony derivable from the net importation 
of foreign ores during 1902 was 1,314,0C0 pounds, as compared with 
106,566 pounds in 1901. 

The quantity of antimony metal derived from domestic ores during 
1902 was nil, as compared with 100,000 pounds during 1901. The 
production of metal from domestic ores has always played a very 
unimportant part in the quantity of antimony needed to supply the 
consumption in the United States. 

The aggregate quantity of antimony from the above-mentioned 
sources available as metal or as alloy in the United States during 1902 
amounted to 12,510,739 pounds, as compared with 8,916,671 pounds, 
during 1901. 

Antimony is used chiefly for making alloys with lead, tin, zinc, and 
other metals. The addition of antimony to lead increases its hardness 
up to twelvefold, and the addition of a small quantity (0.5 to 2 per 
cent) of bismuth to the lead-antimony alloy (type metal) causes it 
to expand at the moment of solidification, thus yielding a casting 
with clean, sharp faces, which is of special value in the manufacture 
of type. The most important alloys of antimony are: Type metal, 
composed of lead and antimony, with or without the addition of tin 
and bismuth; hard lead, produced in refining antimonial lead, contain- 
ing generally about 25 per cent antimony; britannia metal and pewter, 
used extensively for tableware, the former being an alloy of tin with 
from 10 to 16 per cent antimony and 3 per cent copper, and the latter 
an alloy of tin with a smaller content of antimony; antifriction metal, 
also called white metal and babbitt metal, which consists of antimony 
and tin, with the addition of small quantities of lead, copper, zinc, 
bismuth, and nickel. 

The principal salts of antimony are tartar emetic, an antimony- 
potassium tartrate, used in medicine, and in dyeing as a mordant for 
vegetable fiber; antimony cinnabar, a fiery red colored pigment used 
in oll painting, consisting of antimony trisulphide with a small amount 
of antimony trioxide; and antimony pentasulphide, used as a red pig- 
ment for vulcanizing rubber. 

The only antimony ore of commercial importance in the United 
States is stibnite, antimony trisulphide (5b,S,). Although many 
deposits of the mineral occur in the Western States, the production 
of metal from domestic ore has never reached an important position, 
the largest quantity produced in one vear being but 295 short tons in 
1895 in an estimated total production of 4,000 tons of metal from all 
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sources. Since 1895 the production of antimony from domestic ores 
has declined until there was practically none so produced in 1902, as 
compared with 50 short tons in 1901. 

The annual production of antimony in the United States from 1880 
to 1902, inclusive, is shown in the following table: 


Production of metallic antimony from domestic and foreign ores and that contained hard 
lead in the United States, 1880-1902. 


— ee a e o o M 


Contained in hard Produced from foreign Total 


lead.a and domestic ores. 
Year. E E PS T" as 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons Short tons. Short tons 
IRNU. is fo wesw selves eed (by. “Weegee 50 $10,000 ds le 
E (B. A AR 50 A el e EDS eeSS 
|| M ——— (CO)? O A 60 12:000 AS A 
e o EE AE ÓN (Gi nanea 60 i2 000 A a ae 
Y A E cies aeees O A 60 12,000 linked wees vols E tirari 
Ia ia O 50 10:000 uscar lados 
A e ot d dif (OY aides 35 IR AA easel 
ST oia aaa (By Loos us 75 15 000 A cen eet ica 
II (OY | Hate ated 100 20. O00 A eset s DIES 
[oo A ee (D eee 115 E era iiio 
ps E — ee 809 $136, 752 129 40, 756 938 $177, 508 
INI ct ou eae A T ATY 1,011 170, 950 278 . 47,007 1, 289 217,957 
TP NIRE 1,2260| 219, wem | 56, 466 1,790 276,416 
Ore 380 

o EES L E 1,253 225, 540 250 45, 000 1,503 210,540 
IBO1 . 22 4 e ia 1,187 213, 706 200 36, 000 1,387 249, 706 
1805... 54.524540 been TER Es 1,563 236, 169 c 450 68, 000 2, 013 804, 169 
y Lies ove Eo Rea tenes es 1,877 263, 219 c 601 81, 290 2, 478 847, 539 
18079. 5 eot blu nne D hice 2,217 320, 356 c 844 121, 944 3, 061 442, 300 
TA E AT 2,118 348, 051 c 1,120 184, 050 3, 238 532, 101 
1800 d cator cL SE 1, 586 807, 314 c 1,275 251, 875 2, 861 559, 189 
1900. wh ecard iota sa i ae ures. 2,476 490, 916 ¢ 1,750 346, 980 4, 226 . 837, 896 
AAA ORE HE e 2,235 457,150 d 403 82, 752 2, 639 539, 902 
1900. in "2,904 505, 340 d 657 129, 166 8, 561 634, 606 


a Estimated at 25 per cent of the total quantity of hard lead produced from both foreign and 
domestic ores, except for the year 1902, when an average of 27 per cent was taken. 

b No statistics available. 

c Principally from imported ores. 

d Exclusive of foreign ores imported and reexported. 


IMPORTS. 


The subjoined table gives the aggregate quantity and value of anti- 
mony ore (including crude antimony) and metallic antimony. (regulus) 
imported into the United States from 1867 to 1902, as reported by the 
Bureau of Statisties of the Treasury Department. An inspection of 
the table shows that the quantity of ore imported has increased from 
116,495 pounds in 1893 to the maximum quantity of 6,089,134 pounds 
in 1900, a year in which there was a marked over-importation of both 
oreand metal. In 1901 the importation of antimony ore was 1,731,956 
pounds, valued at $24,256, of which quantity 49,655 pounds, valued 
at $1,536, were exported, leaving a net import of 1,652,301 pounds, 
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valued at $22,720. In 1902 the importation of antimony ore was 
3,337,600 pounds, valued at $67,750, of which 208,531 pounds, valued 
at $4,602, were exported, leaving a net import of 3,129,069 pounds, 
valued at $62,968. 

The imports of antimony as regulus or metal in 1902 were 5,425,923 
pounds, valued at $336,311, of which 37,184 pounds, valued at $2,710, 
were exported, the remaining net import for 1902 being 5,388,739 
pounds, valued at $333,601, as compared with 3,640,505 pounds of 
imported regulus or metal, valued at $254,529, in 1901. 


Antimony and antimony ore imported and entered for consumplion in the United States, 


1867-1902. 
Metal and regulus. Crude antmony and T 
Year ending— MONA EE NM M OE Tota] | 


Quantity. | Value. | Quantity. | Value. 


Pounds Pounds 
PNG DO" TSG) Rap ecasesioweses $63,919 Fae cvei cell eeecawewes $63, 919 
AA IO 1,033,336 | 83,822 |............].......-.. 83, 822 
1869............ ee TP REPE 1,345,921 | 129,918 |............].......-.- 129, 918 
IDEE T PI" 1,227,429 | 361, 179-1. se eso eoe wer d 164, 179 
A REST 1,015,039 | 148,264 |............ $2, 364 150, 623 
o om 1,933,306 | 237,536 |............ 3, 031 240, 567 
1873 odore EE alee bei er 1,166,321 | 184,498 |............ 2,941 187, 439 
E ———— —— IE sess 203 148, 612 
AA sud 1,238, 223 | 131,360 6, 460 609 131, 969 
1876...... SA pee ROC EN PNE 946,809 | 119,441 8,321 700 120, 141 
yy EC REN T 1,115,124 | 135,317 20, 001 2,314 137, 631 
VET NER CE TURNO 1,256,624 | 130,950 20, 351 1,259 132, 209 
y; PERPE V PLN 1,380,212 | 143,099 34, 542 2, 341 145, 440 
jr. M A AN 2.019,389 | 265,773 25, 150 2, 349 268, 122 
A 1,808,945 | 253,054 841,730 | 18,199 271, 253 
j|. OPER NETTEN 2,525,838 | 294,234 | 1,114,699 | 18,019 312, 253 
Lo: MTM T" 3,061,050 | 286,892 697,244 | 11,254 298, 146 
o o serons m de onl Soon US 1,779,337 | 150,435 |- 231,360 6, 489 156, 924 
D d P 2,579,840 | 207,215 215, 913 7,497 214, 712 
Dee. 31.16 o evi docte a 2,997,985 | 202,563 218, 366 9, 761 212, 324 
IBN LL cote E vans 2,553, 284 | 169,747 362, 761 8,785 178, 532 
TABS m MC 2,814,044 | 248,015 68, 040 2,178 250, 198 
ASBO. coh E EE i ue onan hos aack 2,676,130 | 304,711 | . 146,309 5, 568 310, 279 
O Ioco beds ed SUN LOUP 3,315,659 | 411,960 611,140 | 29,878 441, 838 
189) A perssduas domas 2,618,941 | 327,307 | 1,433,531 | 36,232 363, 539 
o M" A E A 3,950,864 | 392,761 192, 344 7,338 400, 099 
¿LN A M 2,780,432 | 243,341 116, 495 5, 253 248, 594 
A DEN Dd 2,053,487 | 193,988 315,468 | 218, 806 212, 793 
5 Lond A MM ce lU, 3,499,901 | 223, 968 668,610 | 14,718 238, 686 
T8062 cocos tai wc Pro ue Debo a 2,576,371 | 158,975 | 1,180,828 | 21,402 180, 377 
A A ue EV wes uda 2,282,245 | 143,370 | 3,719,186 | 55,400 198, 770 
1906 E O 2,103,599 | 148,671 | 3,749,222 | 50,256 198, 927 
E A A A 2,990,915 | 241,685 | 3,968,654 | 47,427 289, 112 
A contest cps 3,651,822 | 287,937 | 6,089,134 | 75,866 363, 803 
0 A EE 3,640,505 | 254,529 |1,682,301 | 22,720 278, 066 
AA A 5, 388,739 | 333,601 |53,129,069 | 62,968 396, 569 


a Includes $737, value of ground antimony for which no quantity was given. 
b Excludes exports, 
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The large increase in the quantities of antimony regulus and ore 
imported and exported during 1902 has been due to a peculiar condi- 
tion of the freight rates from China, which, strangely enough, were 
about 10 shillings per ton from China to New York and 30 shillings 
from China to England. The freight rate from New York to England 
being about 10 shillings per ton, shipments were made first to New 
York, whence the metal was transshipped to England, and thus prac- 
tically one-third of the cost of direct transportation was saved. 


CONSUMPTION. 


The consumption of antimony in the United States from 1880 to 1902 
is given in the subjoined table, the imported ore being estimated to 
contain an average of 524 per cent antimony, and to yield 42 per cent 
of refined metal by smelting operations. Crude antimony, which is 
refined or concentrated ore and not metal, is included in the quantity 
of ore imported. Antimony regulus is taken as equivalent to the 
metal. The antimony contained in hard lead is calculated at 25 per 
cent, except for 1902, when an average of 27 per cent was taken. 


Estimated consumption of antimony in the United States, 1880-1902. 


From im- 
Contained Imported 
From do- | ported ores 
Year. m uae mestic ores.| and crude 
: antimony. 


A AA 


Short tona. | Short tons. | Short tons. | Short tons. | Short tons. 


E RI, O 50 7 1,010 a1,067 
e A A EN osea 50 221 904 a1,175 
T ee A eee A 60 292 1,263 a1,615 
O MERE VH 60 183 1,582 a1,775 
A MT 60 el 890 a1,011 
D AME ROME HRS 50 57 1, 290 a1,397 
P. MNT HEROUM Kup 85 58 1, 499 a1, 592 
CR ETTE 75 1,277 | 2147 
A A NEES 100 18 1, 407 a1,525 
TA NEN 115 88 1, 338 a1,491 
MRNA A PRIORES: 129 160 1,658 a1,947 
TOO RUPEE 1,011 278 877 1,309 2, 975 
| S AA NE E VOE ESN 1, 260 150 50 1,975 8, 435 
T OA A ET 1,253 250 30 1, 390 2,923 
A ee Tee OER EUER T READS 200 100 1,327 21,627 
s MERE NEED NO b275 b175 1, 750 a 2,200 
To ROM AR ODE MN 1,877 b291 b310 1.288 8, 766 
TS MERE PR ER NOR 2,217 b 245 b 599 1,141 4,202 
| PN 2,118 b 250 b 870 1,062 4, 290 
A 1,586 234 1,041 1, 495 4,356 
T TERN RR OR 2, 476 151 1,599 1,827 6,053 
DOO RAM SDN DEREN 2,235 50 353 1,837 4, 475 
A HEURE 2, 904 Nil. 657 2, 694 6,255 


a Not including antimony contained in hard lead, for which statistics are not available. 
bseparation estimated. All antimony smelted, whether from domestic or foreign ores, was reported 
as of domestic production. 


The decrease in tho total quantity of antimony estimated to have 
been consumed in the United States in 1901, as compared with 1900, 
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was due to the very large overimportation of antimony ore and, to 
a less extent, of antimony regulus in 1900. The above table shows 
the constantly increasing quantity of antimony obtained from foreign 
ores from 1893 to 1900, inclusive, which has been due mainly to the 
cheap ocean freight rates from foreign countries where the ores are 
mined and partly refined at a low cost. 

The following table, showing the output and value of antimony 
metal of the world in 1901, has been compiled from the official gov- 
ernmental reports of the respective countries: 


World's production of antimony metal in 1901. 


Quantity. | Value. Country. 


Country. 


Short tons. 


a Does not include the antimony contained in hard lead. o Includes manganese. 
b Includes product of Algeria. d Crude antimony and regulus. 


PRICES. 


From 1893 to July, 1897, there was a steady decline in the price of 
antimony, which dropped from 16 cents per pound for Cookson’s brand 
toT cents. Beginning with August, 1897, the price began to advance, 
and in May, 1899, it reached 12 cents per pound, and then remained 
nearly constant throughout the rest of the year. During 1902 there 
wae a slight falling off in price, and the year closed with Cookson’s at 
10} cents per pound. The tables below show, by months and years, 
the ruling prices of the several brands of antimony, as reported to The 
Iron Age and The Engineering and Mining Journal, from 1894 to 
1902, inclusive: | 


Prices of antimony at New York, 1894—1902, by months. 


[Cents per pound.) 
1894. 1896. 1896. 

nS cook L.X. |Hallett's COO: Hallett's. Japanese On Hallett's. Japanese. 
January 101 9} 9} "si to 84 7} to 7} |.......... 8} | 7} to7} 7 
February 10 8} 94 | 8 togt | 7} to 74h |.......... 8} 74 7 
March ..... 10} ; 9i 8 | 7} to7} l.......... 8h 71 7 
April ...... 10} 8 A| 7ito81 | 7 to7 | 65to7 8i 7 q 
May ....... 10} 8i 91 | 7; to8 7 ¿| 8 to8) | "71to"7l 61 to 7 
June....... 9 8} 9} | 7; to8 7 to7l ei 8 7} 6; to? 
July ....... 10 8} 83 | 8 to8}| 7} to7} 7 8 7} 61 to7 
August 10 8) 8; 8 7i 7 8 7} 61 to7 
September 9i 74 8} 8 74 | 6} to7 8 71 61 to7 
October.... 9} 7i 8} | 74to8 7 toj 61 | 71to"l 6) 64 
November. 8i 71 8 | 7} to" i 7 63 to6j | 7} to74 | 64 to 6} 6} to 6} 


December . 8} 74 8} | 7$ to7; | 6; to7 | 62 to6] | 7} to7} 6) 63 
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'nited 


l 
States. 


9i 
9 to 9 
104 to 104 
10} to 108 
10} to 104 
10} 
10} 
101 to 11 
101 to 11 
10$ 
10 to 104 
10 to 10} 


1897. 1998. 1899. 
Month. Cook- ; Cook- PT | Cook- , 
| son's, ¡Hallett's. Japanese. san'a. Hallett's. Japanese. SOLA: Hallett’s. 
January... 7) to7} | 6jto64 | 641064 |8 to8t | 7p to73 | 7} 07} 10 to104 | 9 to 98 
February.. 711074 | 64 to6; | 64 t068 |8 to84 | 7} to7} |.......... 10} to 104 | 9} to 101 
Mareh ..... 711074 | 681074 | 64t07 |8*to8p | 74to74 |.......... 114to12 104 to 108 
April ...... 73 to7} | 7 to7}| 7 t071 |B] to9 | 73to8 |.......... 11g to12 '104 to 108 
May ....... 711074 | 7 to7} | 63 to73 | 9) too | 8% tos? 88 (11h to12 |104 to 104 
June....... 711074 | 6jto7 | 64 to68 [911094 | 81to9 | 81 to9 1 104 
July ....... 7 to7t | 6i to74 62 |94 to 93 9 9 14 104 
August .... 7 to8i | 7 to7+ | 64 to7 |94 to 9 9 9 14 104 
September. 8 to8} | 7211074 | 7 to7} 194 to 94 9 9 14 10i 
Oera 8 to8i| 74to7}| 7 to7} |94 to91 9 9 m 10} 
November. 8 to8}| 74to74 | 7 to7} |94 to 93 9 | 8jto9 |114to114 |10} to 10} 
December .| 8 to8} | 711074 | 7 to7 |9& to92 | 31t09 | &M toS] jn to 114 [108 to 104 
1900. 1901. 1902. 
Month. | Cook- | Manetta, | Cook: | aletta. | Others. | Cookson's. | Hallett's. 
son 8. son 8. E y 
January ....10}to11 | 94to 9} |10} to 104 93 | 81 to9 10 8 tosi 
February..104to11 | 94t010 10} 9% | 8I to9 10 8 tos} 
March.....104to11 | 9% to10 104 | sto | 8$to9 | 93 to10 8 tosi 
April ...... n 9% 104 | 84to9 | 84to83 | 98 to10 8 tos} 
May ....... 11 9% 104 | 8%to9 | 8jto84 | 9 to10 8 tos} 
June....... 11 04 104 BE NEM 9 to 10 8 to8+ 
July ....... 10to11 | opto 94 10 m a E 9i 84 
August .. 104 9 10} | 8b to8t | 8} tos} 9 | 8 tos; 
September 104 9i 104 | 84to88 | 84to8h | Sto 99 | — 7ito8, 
October... 104 9 104 | 8$to8) 8 to8Sj | 9 to 98| 7 to7! 
November. 104 9 10} 83 | 8 to8 | 9 to | 74to7l 
December . 10} 9} 104 | 84to84 | 8 to8t| 9 to 9% | 71to?l 
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ARSENIC. 


By JOSEPH STRUTHERS. 


PRODUCTION. 


The production of arsenious oxide (white arsenic) in the United 
States during 1902 was 1,353 short tons, as compared with 300 short 
tons in 1901. The entire product was made by the Puget Sound 
Reduction Company, at Everett, Wash., which began the manufac- 
ture of this important substance in 1901. The largely increased out- 
put in 1902 is a very favorable sign of the success of the new industry. 

Arsenic occurs widely distributed in nature, but only in a few locali- 
ties is it in sufficient quantity to be of commercial value. The most 
frequent combination is with iron and sulphur, forming the mineral 
arsenopyrite commonly called ‘‘mispickel.” With sulphur alone it 
occurs as realgar (As,S,) and orpiment (As,S,), and at Nagy Ag, in 
Transylvania, Hungary, it is found in the metallic condition. Arsen- 
ical ores occur widespread in the United States, especially in the 
West, and the manufacture of arsenic and its compounds from domes- 
tic ores should be developed to supplant the large quantities that are 
imported from Europe and Canada. 

Previous to 1899 the supply of arsenic and its compounds was 
derived almost entirely from the mines in Cornwall and Devon, Eng- 
land, and near Freiberg, Germany; but the closing of the Devon 
Great Consols mine, near Tavistock, in 1901, called for an increased or 
new supply from other localities. 


In 1900 Canada contributed a small quantity, which has since been 
largely increased; and in 1901 the United States became a producer on 
a small scale, and more than quadrupled its output in 1902. 

Although arsenical pyrites (mispickel FeS,+FeAs,) has been 
reported in many localities in Ontario, the entire production of arsenic 
in Canada during 1901 and 1902 was obtained from the arsenical gold 
ores of the Deloro mine in Hastings County, which is owned and oper- 
ated by the Canadian Gold Fields, Limited, a London corporation. 

In addition to the gold, which assays from 8 to 15 penny weights per 
ton, the ore consists essentially of quartz impregnated with arsenical 
pyrites and occasionally with copper pyrites, frequently accompanied 
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by a large proportion of iron pyrites. The ore is crushed and amalga- 
mated, yielding directly from 57 to 60 per cent of the original gold 
value in the ore. ‘The pulp is then concentrated, the concentrates car- 
rying practically the balance of the gold and the arsenic, and the tail- 
ings containing less than 2 per cent of the gold in the ore and but 0.5 
percent of arsenic. The concentrates are treated by the Sulman- 
Teed bromo-cyanide process, and from 87 to 92 per cent of the gold 
content is extracted, the total recovery of the gold amounting to 
approximately 90 per cent of the original gold value in the ore. The 
concentrates contain approximately 30 per cent of arsenious oxide and 
16 per cent of sulphur, and to extract the arsenic they are dried and 
roasted in a revolving cylindrical furnace, the condensed fumes there- 
from forming a crude product of 85 per cent arsenious oxide and 
from 2 to 4 per cent of sulphur. The crude arsenious oxide (called 
crude arsenic) is refined by sublimation in a reverberatory furnace, 
and the hot gases therefrom containing the volatile arsenious oxide 
have the impurities settled out by passage through a number of heated 
flues. Finally the fumes are delivered to a large brick chamber where 
the refined arsenious oxide is collected, ground to 100-mesh size, and 
automatically packed in wooden kegs, each holding 500 pounds. The 
marketable product contains from 99.6 to 100 per cent of arsenious 
oxide, the remaining impurity consisting of silica in a finely divided 
condition. 

By far the greater part of the arsenious acid manufactured at Deloro 
during the last four years has been shipped to New York to supply 
the demand of consumers in the United States. Indeed, practically the 
entire supply derived from Canada and the United States is consumed 
in this country. The domestic production, however, even though 
aided by imports from Canada, was not sufficient to supply the demand 
during 1902, and there were imported from Canada, England, Ger- 
many, and Spain during the year 1,385,700 pounds of arsenious oxide, 
valued at $42,424, and 6,725,198 pounds of arsenic sulphide and 
orpiment, valued at $237,631. The white arsenic industry is a peculiar 
one, in that the consumption of the substance depends on a number 
of variables. Much of the product is used by sheep raisers to kill the 
parasite known as the “sheep tick,” which lives in the wool of the 
animal. In the latter part of 1902 the demand in Australia for this 
purpose became greatly diminished, possibly due to the extermination 
of the tick or to the accumulation of stocks by the sheep raisers. At 
all events, the diminished demand in this field resulted in increased 
exports from Germany and England to the United States at prices 
which hindered to some extent the development of the industry in this 
country. 

The production of white arsenic in Canada was 52 metric tons in 
1899, 275 tons in 1900, 630 tons in 1901, and 726 tons in 1902. 
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In 1901 the world’s production of arsenic (arsenious oxide) and 
arsenic sulphide (estimating the output of Turkey the same as in 1900) 
amounted to 7,794 metric tons (or 17,182,524 pounds), valued at 
$584,793, as compared with 8,128 metric tons (or 17,918,989 pounds), 
valued at $735,491, in 1900. 

The statistics of the world’s production of arsenic and its compounds 
from 1895 to 1902, inclusive, are given in the following table: 


The world’s annual production of arsenic, 1895-1902.4 


[Metric tons.] 

Canada. ' Germany.b Italy.b Japan. Portugal. 
Year. E CA PUTA aD A ERA SR VERTE TE 
bora Value. Sn. Value. xh Value. ped E Value. 

Tons. Tons Tons. Tons. | Tons 

dear nue gua ex Meus d Nil. |........| 3,006 ($207,187 100| $5,000 yi CES ctl KS URINE 
E cta dis ern Nil. |........| 2,632 | 221,165 320 | 24,400 | O owed es 
E ar Nil. |........| 2,987 | 295, 897 200 | 18,600 13 524 | $20, 369 
were eee aieewe tess Nil. |........| 2,677 | 253, 528 215 | 15,700 7 751 44, 764 
A EVER ERRARE. 52 | $4,842 | 2,423 | 267, 250 301 | 26,483 5 | 1,083 61,356 
aa 275 | 22,725 | 2,414 | 263, 250 126 | 12,098 5| 1,031 62, 522 
o 630 | 41,676 | 2,549 | 256, 750 6 120 (e) 527 35, 277 
eene 726 | 48,000 | (°) (¢) (0) (e) (0) (€) (c) 

Spain.d United Kingdom.e Turkey Sf United States.e 

Year. | C 
uns Value. rea Value. Sb Value b Value 
* | Tons Tona. Tons. Tons 

Ste dat A OR 184 | $18, 390 48751 A A E ossei ERES 
a ado 271 27,100 3.074 | 227,410 PI E A Risa ETE 
Lage A s 244 29, 256 429191. 315,975 |: osse ct nca so Reese te PES 
Tc 111 | 13,320 4,941. | 68. 035. A A A cdletueencint 
QE e ERR A 101 12, 156 3,890. k -271,180 AAA A nc er er Sued xeÓ Ws 
o dances 150 18, 036 4,146 | 335, 140 2741 MAA A 
aa 120 | 14,400 3,416 | 197,270 | (o) (c) 272| $15,000 
DN (0) (e) 2,464 |..........] (€) (0) 1, 226 81, 180 


a From official reports of the respective countries. 
b Metallic arsenic and arsenious oxide. 
cStatistics not available at time of publication. 
dArsenic sulphide. 
e Arsenious oxide. 

A f Exports. 
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IMPORTS. 


The significance of the importation of arsenic and its compounds for 
the manufacturing industries of the United States may be appreciated 
from the statistics given in the following table: 


Imports of metallic arsenic, white arsenic (arsenious acid), and arsenic sulphides (orpiment 
and realgar) in the United States, 1893-1902. 


Year, Quantity. | Value. Year. Quantity. | Value. 
Pounds. Pounds 
o A E 6,092,377 | $180,333 || 1898 .........oooooonoooom..- 8,680,681 | $570,347 
A E 7,063, 442 | 218,636 | 1899 ................ ......- 9, 040, 871 386, 791 
A rap E Ru REA MG 6,984,273 | 237,747 | 1900 ................- ese 5, 765, 559 265, 500 
1890. costes ZEE vasi 5,813, 987 | 215,281 || 1901... oor RR RR 6, 989, 668 316, 525 
1807 Leva EE EE RENE 7,242,004 | 352,284 || 1902 ....................-..- | 8, 110, 898 230, 066 
| 
M 
PRICES. 


The price for white arsenic at New York during 1902 varied from 
3.34 cents per pound in January to 2.94 cents in December, the monthly 
average for the year being 3.16 cents. Red arsenic ranged in price 
from 7.03 cents per pound in January to 6.88 cents in December, the 
monthly average for the year being 6.86 cents a pound. 


USES. 


The chief use for arsenious oxide is in the manufacture of paris 
green, although it is used to a minor extent to make Scheele’s green, 
London purple, lead arsenate, sodium arsenate, potassium arsenate, 
and other arsenic salts. In the arts or trades paris green is used to 
exterminate the potato beetle and other insects injurious to vegetables. 
Paris green has a peculiar light green shade possessed by no other 
pigment; but, owing to its poisonous character, its use as a dyestuff is 
very restricted. Arsenic, asa vermicide, is used in various ways; either 
in the form of the oxide or of an arsenate salt (called ‘‘ sheep dip”) for 
parasites affecting sheep and cattle; also as a weed killer. The oxide 
is used in the manufacture of fine grade glassware and special enamels; 
as a fixing and conveying substance for analine dyes; as a preservative 
for raw hides, both in taxidermy and in storage for manufacture into 
leather, and to a minor extent in the preparation of certain medicinal 
compounds and embalming fluids. 


BISMUTH. 


By JOSEPH STRUTHERS. 


PRODUCTION. 


There was no production of bismuth ore in the United States during 
1902, as compared with the marketed output of 318.6 short tons in 
1901, and of 220 tons in 1900. The entire production has hitherto 
been obtained from Colorado. The production during 1901 was pur- 
chased by the Leadville Sampler, at Leadville; the State Ore Sampling 
Works, at Denver; or was shipped direct to Johnson, Matthey & Co., 
Limited, England. 

OCCURRENCE. 


Bismuth occurs both free and combined in many of the Western 
States. In Colorado it has been found as metallic bismuth, bismuth 
carbonate, bismuth telluride, and bismuth tellurate. A recent dis- 
covery of bismuth-carbonate ore is reported in Arizona, on Salt River, 
near its junction with the Verde Kiver, between Fort McDowell and 
Superstition Mountain, and excellent specimens of bismuth tellurate 
(the mineral montanite, Bi,O, . TeO, . 2 H,O) have been obtained from 
Salida, Chaffee County, Colo. Bismuth ore varies greatly in compo- 
sition. That produced during 1901 assayed from 4 to 12 per cent of 
bismuth, from 1 to 2 ounces of gold, and from 5 to 6 ounces of silver 
per ton. That produced in 1902 contained from 7.8 to 27.1 per cent 
of bismuth, from 3.5 to 22.6 ounces of gold, and from 3.45 to 3.5 
ounces of silver per ton. 


PRICE. 


The production and price of bismuth and its ores continue under 
the control of Johnson, Matthey & Co., Limited, and the government 
of Saxony—a combination of interests formed in order to maintain 
for the products a price at which the mines could be operated with 
profit. The supply of metallic bismuth far exceeds the demand, and 
unless the output be restricted the price would fall to a point which 
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would render the manufacture of the metal no longer profitable. The 
schedule of prices of ore is based on the market price of the metal. 
The latest published figures for Colorado, with metal at $1.25 per pound, 
were: Ten per cent ore, $150 per ton; 15 per cent ore, $250 per ton; 
20 per cent ore, $350 per ton; 30 per cent ore, $550 per ton; 40 per 
cent ore, $750 per ton; 50 per cent ore, $1,000 per ton. 

The price in the United States for the bismuth content of the ore 
varies from $8 to $11 per unit, the producers being paid also for the 
gold and silver contents. No price was quoted for the output during 
1902, but as near as can be ascertained the value of the output in 1901 
was $80 per ton, not including charges for transportation or treatment. 
The wholesale price for metallic bismuth throughout 1902, f. o. b. 
works, was $1.50 per pound. 

Bismuth is usually found in ores containing other metals which 
render its extraction somewhat complex. The trade and the price 
being under control and the domestic demand being comparatively 
small, the erection of new works to manufacture and refine this metal 
in the United States is hardly attractive from a commercial point of 
view. 

IMPORTS. 


The imports of metallic bismuth into the United States in 1902 were 
190,837 pounds, valued at $213,704, as compared with 165,182 pounds, 
valued at $239,061, in 1901. There was also imported a small quantity 
of bismuth salts in pharmaceutical compounds. 


USES. 


The metal bismuth is utilized chiefly in the manufacture of alloys 
which melt at comparatively low temperatures, and are, consequently, 
of great value for special purposes, such as safety plugs for wire cir- 
cuits carrying electric current, safety plugs for steam boilers, light 
solders, amalgams in dentistry for filling cavities in teeth, for taking 
impressions of woodcuts, coins, etc., and as a tempering bath in steel 
works. The chief alloys of bismuth used on account of their low 
melting points contain bismuth, lead, tin, and cadmium, as shown in 
the subjoined table: 


Composition of bismuth alloys of low melting points. 


Composition. 
Name. — A E: Melting 
Bismuth. Lead. Tin. Cadmium. point. 
Per cent. Per cent. Per cent. Per cent. oc, 
a o 5 duces terasna isen e ee a E 20 50 30 Nil. 94.5 
Mg Uu LU eu PER VERE CUTS UE wan DX NM d es 50 25 25 Nil. 93. 75 
Lichtenberg A aT ERE ESI 50 30 20 Nil. 91.6 
MN OUO mu rue eS Rte Rai anexekice dee m ss 50 25 12.5 12.5 71 
LIDOWI tZ coos thous uda er E E eC Ee Wen 50 2 4 3 60 
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TUNGSTEN, MOLYBDENUM, URANIUM, AND VANADIUM. 


By Jose?H Hype Pratt. 


INTRODUCTION. 


Although there are still many inquiries being made regarding the 
occurrence and localities of minerals containing tungsten, molybdenum, 
uranium, and vanadium, there has not been any decided change in the 
quantity of these minerals that the market demands. That they are of 
value in the manufacture of the different ferro-alloys has been demon- 
strated, and undoubtedly the use of all of these metals for this purpose 
will increase to a certain extent. One of the noticeable changes in the 
industry of these metals is the lower prices asked for them at the end of 
1902, as compared with those of 1901. The outlook for 1903 is for a 
greater production of all these minerals than during 1902, and within 
the next few years there will undoubtedly be a constant demand for 
them, with a more stable market value. At the present time there is no 
large or fixed market, and the prices are apt to fluctuate very widely. 

Although it has been determined that these metals do have beneficial 
effects upon steel, when used in its manufacture, considerable study 
of them is necessary before their commercial position with respect to 
one another or to nickel and chromium can be definitely determined. 
They offer an interesting field of investigation from both a scientific 
and a commercial point of view, in regard to their relative value in 
the manufacture of tools and their effect upon different forms of iron 
to be used in various parts of machinery. Questions come up as to 
which of these various hardened irons are the best adapted for steel 
drills, for dies and shoes in stamp mills, jaws in crushers, rolls, car ' 
axles, carpenters’ tools, etc.; as to which retain the best cutting edge; 
as to which will heat the least when in use, and as to which will make 
the toughest iron. These questions can be most satisfactorily answered 
by making comparative tests with the different alloy steels. Mr. A. 
B. Frenzel, of Denver, Colo., has offered prizes at a number of the 
schools of mines in the United States for investigations relating to 
these ferro-alloys, in respect of the questions raised above with regard 
to the physical and chemical properties of the alloys, with regard to 
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the effect of the variation in amount of the hardening metal added, 
and with regard to the methods of analysis. 

Sufficient deposits of all these ores are known to supply any demand 
that may arise for them, so that at the present time it is not & question 
of supply, but of market. 


TUNGSTEN. 
PRODUCTION. 


The production of crude tungsten ores during 1902 was 184 short 
tons, of which not more than a few tons were sold. This does not 
represent the amount of tungsten ore sold in 1902, for there were 76 
tons of concentrated ore mined in 1901 that were sold in 1902. Some 
of the tungsten ore was put on the market in the crude state and some 
was concentrated to from 60 to 65 per cent tungstic oxide. A product 
containing this percentage of tungstic oxide is valued at $2.50 to $3 
per unit. In 1901 the production amounted to 179 tons of concentrated 
ore valued at $27,720. The larger part of the production of 1902 was 
from Colorado, with a smaller amount from Connecticut. There were 
no new localities developed during 1902, and all the production was 
from the old deposits. The use of tungsten steel is being introduced 
for steels in drilling, and it seems very probable that it will be found 
especially adapted for this purpose. 

The Great Western Exploration and Reduction Company, of Boulder, 
Colo., the largest producers, placed some of their product on the 
market as concentrated ore and some as ferro-tungsten alloy. 

There were small amounts of tungsten ore (wolframite) and tungsten 
iron imported into the United States in 1902, which were valued, col- 
lectively, at $7,046. 


MOLYBDENUM. 


As a result of the many inquiries made for the ores of molybdenum, 
there are a number of localities that have been developed in 1902, and 
preparations have been made to place their product on the market. 
The most work of this character has been in Washington County, Me., 
where the American Molybdenum Company has been developing a 
deposit of molybdenite near Cooper. It has erected a mill for treating 
the ore and expects to be in a position to ship the commercial product 
during 1903. The molybdenite is of good quality and is apparently in 
quantity. 

Although there are a number of other good deposits of this mineral 
in the United States, there was but little development work done on 
them, owing chiefly to the uncertainty of the market. 
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PRODUCTION. 


With the exception of a few tons mined for experimental purposes, 
the entire production of commercial molybdenite was by the Crown 
Point Mining Company, of Seattle, Wash., from their property in the 
western part of Chelan County. This production amounted to 10 or 
12 tons, approximately the same as that of 1901, but none of the prod- 
uct was shipped in 1902. The value of these molybdenum ores is very 
erratic, the highest price quoted up to this time being $1,500 per ton 
and the lowest $100. It is very probable that with any constant 
demand for these ores they would be furnished in quantity at a price 
varying from $100 to $200 per ton for a 50 to 55 per cent ore. 


URANIUM AND VANADIUM. 


There has, perhaps, been more progress in the development of depos- 
its of minerals containing uranium and vanadium during 1902 than of 
those containing tungsten or molybdenum. Mr. A. B. Frenzel, of 
Denver, Colo., has been carrying on extensive development work on 
the deposits at La Salle Creek, southwest of Paradox, Montrose County, 
Colo. The demand has increased for these metals for use in the manu- 
facture of ferro-uranium and ferro-vanadium alloys, and also for the 
manufacture of salts of these metals. The larger proportion of the 
product mined is exported. Promising deposits of vanadinite, the 
vanadate of lead, have been found during the last year in Arizona and 
are now being investigated by Mr. Frenzel, who states that he has 
perfected a process for the extraction of vanadium oxide from these 
ores. 


PRODUCTION. 


- 


There was & marked increase in the production of uranium and 
vanadium minerals in 1902, which, as reported to the Survey, 
amounted to 3,810 tons, valued at $48,125, or $12.62 per ton. This, 
of course, represents the crude ore. In 1901 the production was 375 
tons of crude ore. A portion of the uranium ore was treated,.giving 
a concentrated product of 25 tons, which was valued at $3,000, or 
$320 per ton. What percentage of uranium oxide this concentrated 
ore contained is not known. The crude vanadium ore, of which there 
were 3,000 tons produced, contained from 2.5 to 4 per cent of vana- 
dium oxide, and the crude uranium ore from 2.5 to 5 per cent of 
uranium oxide. All of this production was not sold in 1909. It con- 
sisted principally of the mineral carnotite, with smaller amounts of 
uraninite (pitch blende) and vanadinite. 


* 
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IMPORTS. 


Nearly all of the uranium and vanadium ores have been shipped 
abroad in the crude state, as mined. It has been estimated that there 
are manufactured annually different salts of these metals to the value of 
about $200,000. Of this amount, about $15,000 in value per annum 
has been imported into the United States. In 1902 the value of the 
imports of the salts of uranium and vanadium was $12,491. 


COAL. 


By Epwarp W. PARKER. 


INTRODUCTION. 


Two prominent features connected with the coal-mining industry in 
1902 were, first, the great strike in the anthracite regions of Penn- 
sylvania, and, second, the utterly inadequate transportation facilities 
throughout most of the bituminous-coal regions. Replete as is the 
history of the anthracite regions with strikes, lockouts, and boycotts, 
there has never before been a time when the mines were so completely 
tied up and the supply of anthracite so entirely shut off as during the 
summer and early fall months of 1902. Never before had the public 
of the Eastern States been made to feel how dependent it was upon 
this source for fuel. The strike, which began on May 12, was not 
terminated until October 25, when, at the request of the operators 
and miners, a Commission was appointed by the President of the 
United States ‘‘ to inquire into, consider, and pass upon the questions 
in connection with the strike in the anthracite region, and the causes 
out of which the controversy arose.” It was agreed that upon the 
appointment of this Commission the miners should immediately return 
to work, in order that the needs of the public might be filled, and that 
both parties should, in good faith, abide by the findings and award of 
‘the Commission. Owing to the fact that many of the mines had filled 
with water or been otherwise damaged by the five and a half months of 
idleness, full operations could not be resumed immediately, and it was 
several weeks before production assumed normal proportions. For- 
tunately, the winter was an unusually mild one, for otherwise great 
distress must have ensued. The Commission completed its labors and 
made its report to the President on March 18. It was immediately 
transmitted to the Senate, sitting in extra session, read, and ordered 
to be printed. It was given to the public on Saturday, March 21, five 
months after the date of the appointment of the Commission. Not- 
withstanding statements to the contrary which have appeared from 
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time to time in the sensational press, there has evidently been an earnest 
effort on the part of both operators and miners to abide by the decisions 
of the Commission, and it is believed that the agreement to do so for 
a period of three years will insure general peace in the region for that 
length of time at least. The effect of the strike upon the production 
is referred to in the subsequent pages. The report of the Commission, 
which can be obtained upon application, contains some interesting 
statistical data in addition to the decisions rendered upon the points in 
controversy. 

What distress there was would have been appreciably mitigated had 
the railroads been able to meet the demands made upon them by the 
miners and shippers of bituminous coal, which commodity was in 
enormous demand. It has been impossible, however, for the trans- 
portation companies to provide equipment and motive power rapidly 
enough for the great increase in business of the last five years. Cars, 
locomotives, and even trackage facilities fell far short of the require- 
ments, and the greater distance of the bituminous fields from the 
eastern markets simply added that much more of a burden to an 
already overloaded industry. Large quantities of soft coal did, of 
course, find their way to the eastern markets, and for three or four 
months the atmospheres of Boston, New York, Philadelphia, Balti- 
more, and other cities of the Atlantic coast States were nearly as 
smoke-laden as some of their industrial rivals in the Middle West. It 
is well within moderate bounds, however, to state that if the transpor- 
tation companies had been able to take care of the business offered 
them the production of bituminous coal would have exceeded by 
20,000,000 tons the record actually made. 

Outside of these notable features, the most interesting facts brought 
out by the statistical inquiries for 1902 were (1) an increase of nearly 
8,000,000 short tons in the total production, notwithstanding a loss of 
over 26,000,000 short tons in the output of anthracite; (2) a marked 
increase in the use of mining machines, and in the tonnage produced 
by them; (3) comparative immunity from strikes in the bituminous 
regions, with the exception of West Virginia, Kentucky, and Michigan;. 
(4) the development of large areas of new coal lands and the opening 
of many new niines, and the combining or merging under one head of 
many formerly independent concerns; (5) & perceptible increase for 
1902 in the productive capacity per man emploved, both for the year 
and for each day worked, as compared with 1901. "These features are 
all discussed in some detail in the following pages. 

The United States retains its position as first among the coal- 
producing countries of the world, a position taken in 1899 and 
strengthened each year since that date. This country now produces 
about one-third the entire world's supply of coal, and consumes from 
97 to 98 per cent of it within its own borders. 
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UNIT OF MEASUREMENT. 


The standard unit of measurement adopted for this report is the 
short ton of 2,000 pounds, although it is necessary in a few instances 
to use the long ton. All of the anthracite product is mined and sold 
upon the basis of the long ton of 2,240 pounds, and the laws of Mary- 
land require the use of the long ton in that State. Hence, when con- 
sidering the production of Pennsylvania anthracite the long ton is 
used, and this unit is also employed in the table showing the ship- 
ments of bituminous coal from the Cumberland region. The long ton 
is also used in the statistics of imports and exports. In all other cases 
where the production is reported in long tons the figures have been 
reduced to short tons, and unless otherwise expressly stated the short 
ton is meant when any quantity is expressed in the text. 


COAL FIELDS OF THE UNITED STATES. 


The coal areas of the United States are divided, for the sake of con- 
venience, into two great divisions, anthracite and bituminous. 

The areas in which anthracite is produced are confined almost exclu- 
sively to the eastern part of Pennsylvania, and as a usual thing, when 
the anthracite fields of the United States are referred to, those of east- 
ern Pennsylvania are considered. This region is included in the 
counties of Susquehanna, Lackawanna, Luzerne, Carbon, Schuylkill, 
Columbia, Northumberland, Dauphin, and Sullivan, and underlies an 
area of about 484 square miles. In addition to these well-known 
anthracite fields of Pennsylvania there are two small areas in the 
Rocky Mountain region where the coal has been locally anthracited, 
although the production from these districts has never amounted to 
as much as 100,000 tons in any one year. One of these localities is in 
Gunnison County, Colo., and the other in Santa Fe County, N. Mex. 
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The coal, although only locally metamorphosed, is a true anthracite, 
and of a good quality. In previous years some coal which was classed 
as anthracite was mined and sold in New England. The productive 
area was confined to the eastern part of Rhode Island, and the counties 
of Bristol and Plymouth, in Massachusetts. This product, however, 
is in reality & graphitic and not an anthracite coal, and is no longer 
mined for fuel purposes. The production in the last few years has 
been included with the graphite production. 

The bituminous areas are scattered widely over the United States, 
and include altogether an area of something over 335,000 square miles. 
They are divided into the following subdivisions: 

(1) The Triassic field, embracing the coal beds of the Triassic or 
New Red Sandstone formation in the Richmond Basin, in Virginia, 
and in the coal basins along the Deep and Dan rivers in North Caro- 
lina; (2) the Appalachian field, which extends from the State of New 
York on the north to the State of Alabama on the south, having & 
length northeast and southwest of over 900 miles and a width ranging 
from 30 to 180 miles; (3) the northern field, which is confined exclu- 
sively to the central part of Michigan; (4) the central field, embrac- 
ing the coal areas in Indiana, Illinois, and western Kentucky; (5) the 
western field, including the coal areas west of the Mississippi River, 
south of the forty-third parallel of north latitude and east of the Rocky 
Mountains; (6) the Rocky Mountain field, containing the coal areas in 
the States and Territories lying along the Rocky Mountains; (7) the 
Pacific coast field, embracing the coal districts of Washington, Ore- 
gon, and California. 

By far the most important of these, from a productive standpoint, 
is the Appalachian system, which includes the areas contained in west- 
ern Pennsylvania and in Ohio, Maryland, Virginia, West Virginia, 
eastern Tennessee and Kentucky, Georgia, and Alabama. This region 
contains an area underlain by coal of 70,807 square miles, and it pro- 
duced in 1902 173,274,861 short tons, or 66.6 per cent of the total 
bituminous product of the United States. Next in importance is the 
central field, which contains 58,000 square miles and produced in 1902 
46,133,024 short tons, or 17.73 per cent of the total. The western coal 
field, the third in productive importance, contains 94,076 square miles, 
and produced in 1902 20,727,495 short tons, or 7.97 per cent of the 
total. The Rocky Mountain region is the largest in point of size, 
having a little over 100,000 square miles of area, and produced in 1902 
16,149,545 short tons, or 6.21 per cent of the total. 

For a more extended description of the coal producing areas of the 
United States the reader is referred to the Twenty-second Annual 
Report of the Survey, Part III. 

The following table shows the approximate areas of the coal fields 
in the various States, grouped according to the divisions mentioned 
above, with the total output from each, from 1898 to 1902: 
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Coal fields of the United States and their production, 1898-1908. 


298 


1900. 


Short tona. 


57, 867, 915 
98, 404 


—————— | — ——— | —— | EE | —M——— 


———— |———————dE———— |———— | ———— 


142, 298, 208 


———————— ooo eee | —— M — | | e _—_—_—_——— 


———— es |] SS | ———————— 


——— | ———M |—— ———— |o0——— 


57, 466, 819 


57, 912 


79, 842, 326 
18, 988, 150 
4, 024, 688 
2, 853, 576 
22, 647, 207 
2, 222, 867 
8, 509, 562 
815, 557 

8, 894, 275 


849, 475 


6, 484, 086 
8, 106, 097 
25, 767, 981 
85, 358, 164 


5, 202, 989 
8, 540, 108 


4, 467, 870 
1, 447, 945 
1, 922, 296 
968, 373 
17, 549, 528 


129, 883 
1, 661, 775 
4, 014, 602 
1, 147,027 
5, 182, 176 
1, 263, 083 

10 


18, 398, 566 


2, 474, 093 
58, 864 
171, 708 
1, 200 


| m—  (—ÁááÓÓ———À | —— _————— ——————— | M— |——ÓM—— 
— oo: | ee ee | —HÓ— ————— an | eee 


12, 000 


-ĖS | ———————— 
OS | || eae ESS eee 


82, 305, 946 
20, 943, 807 
5, 118, 127 
2, 725, 878 
24, 068, 402 
2, 268, 892 
8, 633, 290 
842, 825 

9, 099, 052 


150, 501, 214 


1, 241, 241 


———— | ———M———Há | ———— —— MÀ a MM = | —ÀMÀ——M MÀ 
——— | ——————— ts | ——————Ó—ÓMÓ | — ————————— ——— 


6,918, 225 
8, 201, 094 
27, 831, 552 
87, 450, 871 


————— re | es | e 
——— | ————— [—————— M—— |———————————— 


5, 617, 499 
8, 802, 088 


4, 900, 528 
1, 816, 186 
2, 421, 781 
1, 107, 958 


19, 665, 985. 


——— |———————— | —————M—— | —————————— —ÓÁ— AA A AAA A — 
———À |——— M | —————— | | € MÀ M 


166, 601 
1, 896, 081 
4, 485, 374 
1,822,614 


14, 090, 362 


— (D — | — A €— — | —— — — A ————— Po 
—— |—————— | ee | eee 


2,578, 217 
69,011 
151, 079 

1, 300 


96, 574, 867 
23, 519, 894 
5, 271, 609 
8, 166, 787 
2A, 570, 826 
8, 019, 757 
4, 882, 968 
414, 083 

10, 854, 570 


178, 274, 861 


— ——— | ———— | — —————————— | ——————— | —— À | ———— 
——Á—X | ——MMMÓM— | ——————————— —Á—— | eee |ILÉLL—— —MÓ MMÓ—SM 


964, 718 


9, 446, 424 
8, 747,227 
82, 989, 378 


46, 183, 024 


5, 904, 766 
8, 890, 154 


5, 266, 065 
1, 943, 982 
2, 820, 666 

901, 912 


20, 727, 495 


226, 511 
1, 560, 828 
4, 429, 491 
1, 574, 521 
7,948, 732 
1, 007, 437 

2, 080 


16, 149, 545 


2, 681, 214 
65, 648 
84, 984 

2.212 


1899. 
Anthracite. Short tons. 
Pennsylvania ................. 60, 418, 006 
Colorado and New Mexico .... 96, 196 
60, 514, 201 
Bituminous. a 
Triassic: 
Virginia ................... 
North Carolina ............ ES 
Appalachian: 
Pennsylvania ............. 65, 165, 188 | 74, 150, 175 
ONO AAA we Peak eebes 14, 516, 867 | 16, 500, 270 
Maryland ................. 4, 674, 884 4, 807, 396 
Virginia usais 1,787,881 | 2,104,384 
West Virginia.............. 16, 700, 999 | 19, 252, 996 
Eastern Kentucky......... 1,591,076 | 1,871,550 
Tennessee ................. 8,022,896 | 3,330, 659 
Georgia... sevo ene ck 244, 187 233, 111 
Alabama .................. 6,635,283 | 7,593, 416 
114, 239, 156 |129, 848, 906 
Northern: 
Michigan.................. 815, 722 624, 708 
Central: 
Indiana ................... 4, 920, 743 | 6,006, 523 
Western Kentucky ........ 2, 296,832 | 2,785, 705 
Illinois PE 18, 599, 299 | 24, 439, 019 
25, 816, 874 | 83,181, 247 
Western: 
Iowa ..............02...... 4,618,842 | 5,177,479 
Missouri ................... 2, 688, 321 | 3,025, 814 
Nebraska .................. 
Kansas ...................- 8,406, 565 | 8, 852, 267 
Arkansas .................. 1, 206, 479 843, 554 
Indian Territory .......... 1,381,466 | 1,537,427 
py A 686, 734 883, 832 
13, 988, 436 | 15, 320, 398 
Rocky Mountain, etc. 
North Dakota ............. 83, 895 98, 809 
Montana .................. 1,479,803 | 1,496, 451 
Wyoming.................. 2,868,812 | 3,837,392 
TAD cacon 593, 709 786, 049 
Colorado .................. 4,063,210 | 4,718,590 
New Mexico............... 968,330 | 1,012,152 
Ini CEU M PU 1, 089 20 
NeVBUBR AAA AA A E A seus ena bv Vene [a v ads wens 
11, 949, 463 
Pacific coast 
Washington T 2, 029, 881 
Oregon ..................-. 86, 888 
California ................. 160, 972 
AISSER.. Lore PA 1, 200 
À 2, 278, 941 


Total production, in- 
cluding colliery con- 
suniption .......«:.e2e A 


2, 706, 865 


———————m Ó M | —— |[—Ó——— —————— | e 
| TE —À————P€—— ———— | RE re RT 


2, 799, 607 


2, 834, 068 


219, 976, 267 |258, 741, 192 |269, 684, 027 (289, 299, 816 301, 590, 489 


aIncludes brown coal or lignite, semianthracite, semibituminous, etc., and scattering lots of 


anthracite. 
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The total production of each field since 1887 has been as follows: 


Total production of each field, 1887—1902. 


Bituminous. 

Anthracite. RERO RETE ET 

Triassic. | Appalachian.| Northern. 
orc E sop E E seen square miles. . 500 1,070 70, 807 11, 300 

Year. Short tons. | Short tons. | Short tons. | Short tons. 
LL. y ORC STI DAR RU A RUE NN eT 39, 548, 255 30, 000 55, 888, 088 71, 461 
A ELLE ded 43, 971, 688 33, 000 60, 966, 245 81, 407 
LO "T" 45, 600, 487 49, 633 62, 972, 222 67, 431 
1890 oc codices petu das 46, 468, 641 29, 608 78, 008, 102 74, 977 
A eco Ee A Sr 50, 665, 931 87, 645 77, 984, 563 80, 307 
j|: PODER SUC CR MEO T E T C RN 52,537, 467 43, R89 83, 122, 190 77, 990 
A a a a a EDA 54, 061, 121 36, 878 81, 207, 168 45,979 
A E EE ES 51,992,671 68,979 76, 278,748 70, 002 
a ol lod 58, 066, 516 82, €82 90, 167, 596 112, 322 
1896. 5: A ART 54, 425, 573 103, 483 90, 748, 305 92, 882 
A A EEEE 52, 680, 756 116, 950 97,128, 220 223, 592 
W898 —M ———— —"O—: 53, 429, 739 38,998 | 114, 239, 156 315, 722 
loo aM ROC PERRA 60, 514, 201 28,353 | 129, 843, 906 624, 708 
TQ00 T "——————À—— 57, 466,319 57,912|  142,298,208 849, 475 
A EE A E hod ctu d T tas 67, 538, 536 12,000 | 150,501,214 1, 241, 241 
1900.55 ee E A ul foc de 41, 467, 532 89,206 | 173,274, 861 964, 718 

Bituminous. 
Central. Western Soin A px 

ATCO C AN square miles.. 58, 000 94,076 43, 610 1, 050 

Year. Short tons. | Shorttons. | Shorttona. | Short tons. 
A O A ak A T AE 14,478,883 | 10,172,634 3, 646, 280 854, 308 
Doo MUERTE 19,173,167 | 11,842,764 4,583, 719 1, 385, 750 
1689 —— — A TAE 16,240,314 | 10,036,356 5, 048, 413 1, 214, 757 
LS ———— "ua — 20,075,840 | — 10,470, 439 6, 205, 782 1, 435, 914 
i eL TTE 20, 327, 323 11,023, 817 17,245, 707 1,201, 376 
O O a a A 23,001,653 | 11,635,185 7,577, 422 1, 333, 266 
jj A E AEAEE 25,502,809 | 11,651,296 8, 468, 360 1, 379, 163 
js P" "C 22, 430,617 11,503, 623 7,175, 628 1, 221, 238 
BOG theca EET MR, 23,599,469 | 11, 749, 803 7,998, 594 1, 340, 548 
1890 C CRT 25,539,867 | 11,759,966 7,925, 280 1, 391, 001 
PAST ECT 26,414,127 | 13,164,059 8, 854, 182 1, 641, 779 
oo TT 25,816,874 | 13,987,397 10, 043, 798 2, 104, 643 
II 33,181,247 | 15,320,373 11, 919, 463 2, 278, 941 
1900 m "— ————— —DP— 85,958,164 | 17,549,528 13, 398, 556 2, 705, 865 
MOO eisai A nee ene eek 87,450,871 | 19, 665, 985 14, 090, 362 2, 799, 607 
A iu osu d Pico Ud UM Fre 46,133,024 | 20,727,495 16, 149, 545 2, 834, 058 


In order to show the development of the six principal bituminous 
areas since 1887, the following table has been prepared, which gives 
the amount produced in each field in that year, and also in 1900, 1901, 
and 1902, with the percentages of the total contributed by each, and 
the increases in 1902 as compared with 1901 and with 1887. 
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Production of the six principal bituminous coal fields in 1887, 1900, 1901, and 1902 
compared. 


1887. E : 1902. 


Field. Per Per Per Per 
Quantity. |cent of] Quantity. |centof| Quantity. ¡cent of| Quantity. ¡cent of 
otal, total. total. total. 
Short tons. Short tons. Short tona. Short tons. 
Appalachian .........| 55, 888,088 | 63.11 | 142,298,208 | 67 150,501,214 | 66.7 |173,271,861 | 66.60 
Central usina 14, 478, 883 | 16.5 35, 358, 164 | 16.6 37,450,871 | 16.6 | 46,133,024 | 17.73 
Western ..... ........ 10,172, 634 | 11.49 | 17,549,528 | 8.3 19, 665, 985 8.7 | 20,727,495 | 7.97 
Northern ............. 71, 461 . 08 849, 475 .4 1, 241, 241 .5 964, 718 .37 
Rocky Mountain ..... 3,646,280 | 4.15 | 13,398,556 | 6.3 14, 090, 362 6.2 | 16,149,545 | 6.21 
Pacific coast.......... 851,308 | 1 2,705,865 | 1.27 2,799, 607 1.2| 2,834,058 | 1.07 
Increase in 1902 over | Increase in 1902 over 
Field. 1887. 1901. 
Quantity. ¡Percent.| Quantity. | Percent. 
Short tona. Short tons. i 
Appalachians iaa 117,386, 77: 210. 04 22, 713, 047 15. 13 
CONGR ME M 31,654, 141 218. 62 8, 682, 153 | 23.18 
A AAN C 10, 554, 861 103. 76 1,061, 510 5. 40 
Northerh id rs 893,257 | 1,249. 99 a 276, 523 a 22. 28 
Rocky Mob Dis cinc new raa 12, 503, 265 342. 90 2, 059, 183 14.61 
PACTO CORSO 1, 979, 750 231.74 84, 451 1.23 
a Decrease. 
PRODUCTION. 


The total production of anthracite and bituminous coal in the United 
States during 1902 amounted to 301,590,439 short tons, valued at 
$367,032,069 against 293,299,816 short tons, valued at $318,926,069 in 
1901, and 269,684,027 short tons, valued at $306,688,164 in 1900. The 
net increase in production in 1902 over 1901, notwithstanding a loss 
of over 26,000,000 short tons in the output of anthracite, was 8,290,623 
short tons, or2.8 percent. The gain in value amounted to $18,106,000, 
or 5.2 per cent, and represented $2 per ton on the increase in product. 

It is just twenty years since the production of coal in the United 
States reached a total of 100,000,000 tons, that figure having been 
attained in 1882 when the output amounted to 103,285,789 short tons. 
Fifteen years later, in 1897, the production passed, for the first time, 
the 200,000,000-ton mark, and in five years from that date another 
100,000,000 tons were added to the record. From the time that 
coal mining first began, about 1814, until the first 100,000,000 
tons of production was reached, a period of over sixty years was 
required, the second 100,000,000 mark was passed in fifteen years and 
the third in five years. This great development in the last two 
decades has been due simply to the industrial growth of the United 
States, a fact abundantly proved by comparing tbe statistics of coal 


296 MINERAL RESOURCES. 


production with the statistics of our increase in population. Unfor- 
tunately, from lack of reliable data, this comparison can not be carried 
back to an earlier date than the census year of 1870, but even for this 
period the comparisons are interesting. In 1870 the population of 
the United States was 38,558,371; the coal production in that year 
amounted to 36,806,560 short tons, an average of 0.95 ton per capita. 
Ten years later, when the population was 50,189,209 the output of 
coal amounted to 71,481,569 short tons, or 1.42 tons per capita. In 
1890 the population had grown to 63,069,756, an increase of 26 per 
cent over 1880, while the coal production had more than doubled to 
157,770,903 short tons, the per capita production being 2.50 tons. At 
the latest census, in 1900, the population had increased 21 per cent to 
76,303,387, while more than 70 per cent had been added to the coal 
production of ten years before and it had reached a total of 269,684,027 
short tons, or an average of 3.53 tons for each inhabitant. In other 
words, while the population from 1870 to 1900 had shown an increase 
of 98 per cent the production of coal had increased 633 per cent. 
Carrying this comparison a little further we find that the production 
of Pennsylvania anthracite, particularly in the last twenty years, has 
been more nearly in proportion to the population of the States in 
which it finds its chief market. In 1880 the per capita production of 
anthracite coal in the territory naturally tributary to it was 1.82 tons; 
in 1890 it was 2.47 tons, and in 1900, 2.53 tons. Bituminous coal pro- 
duction per capita on the other hand, taking the entire population as 
consumers, was 0.85 ton in 1880, 1.76 tons in 1890, and 2.78 tons in 
1900. 

The production of anthracite in Pennsylvania in 1902 amounted to 
36,940,710 long tons, or 41,373,595 short tons, valued at $76,173,586, 
against 60,242,560 long tons, or 67,471,667 short tons, valued at 
$112,504,020, in 1901. The decrease in output in 1902, as compared 
with 1901, was 23,301,850 long tons, or 26,098,072 short tons, witha 
loss of $36,330,434 in value. The percentage of decrease in tonnage 
was 38.7, and in the value 32.3. The decrease was due entirely to the 
prolonged strike in the summer and fall of 1902, which is discussed 
elsewhere and need not be more fully referred to here. 

The bituminous coal product, as collated for this report, includes the — 
true bituminous coals, coking or noncoking, and also such other vari- 
eties as semianthracite, semibituminous, cannel, splint, block, and lig- 
nite or brown coals. It also includes the small anthracite product 
of Colorado and New Mexico. This output in 1902 amounted to 
260,216,844 short tons, valued at $290,858,483, which, as compared 
with the 225,828,149 short tons, valued at $236,422,049, in 1901, shows 
an increase of 34,388,695 short tons, or 15 per cent in quantity, and 
of $54,436,434, or 23 per cent in value. The average price of $1.12 
per ton received for the bituminous coal product of 1902 was the 
highest record made since 1885. 
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Of the 30 States and Territories included in the following tables 23 
increased their production over 1901, while 7 showed decreases. The 
most notable decrease was made in Pennsylvania, where, on account of 
the five-months' strike in the anthracite region, the total output of the 
State fell off 9,829,651 short tons. In the other six States, where 
decreases were shown, only one, Michigan, is located east of the Mis- 
sissippi River. Two, New Mexico and Wyoming, are among the 
Rocky Mountain States, and two, California and Oregon, are on the 
Pacific coast. The sixth, Texas, is included in the areas of the West- 
ern coal field. The largest decrease in the six bituminous-coal pro- 
ducing States was sustained by Michigan (276,523 tons), and was due 
to a strike called for the purpose of enforcing certain demands of the 
union in the coal mines of that State. The next heaviest loss was sus- 
tained by Texas, and was due to the competition of fuel oil, brought 
&bout by the large production of that fuel at Beaumont, Sour 
Lake, etc. The decrease in California is also attributed to the great 
increase of oil production and its consumption for fuel in that State, 
and this was also probably responsible for the decrease in Oregon, 
whose principal coal market is in California. No special cause is 
assigned to the decreases in New Mexico and W yoming. 

The principal labor troubles in 1902 were in the anthracite regions 
of Pennsylvania, in the southern counties of West Virginia, and in 
Michigan. The total number of men on strike in 1902 was about 
200,000, of whom 145,000 were anthracite workers. The aggregate 
time lost amounted to 16,672,917 days of ten hours. In 1901 the total 
number of men on strike during the year was 20,593 and the time lost 
733,802 days. 

The statistics regarding the use of machines in the bituminous coal 
mines of the United States show that in 1902 there were 5,418 machines 
in use, against 4,341 in 1901 and 3,907 in 1900. The machine-mined 
product has increased from 52,784,523 tons in 1900 to 57,843,335 tons 
in 1901 and to 69,611,582 tons in 1902. "That the use of machines for 
mining coal is increasing in faster ratio than the total production is 
shown by the fact that the percentage of the total mined by machines 
has increased each year. The percentage of the total product mined 
by machines in the States using them was 27.09 in 1902, 25.68 in 1901, 
and 25.15 in 1900. | 

The total number of men employed in the coal mines of the United 
States in 1902 was 518,197, against 485,544 in 1901. The distribution 
of this labor in 1902 was as follows: In the anthracite mines of Penn- 
sylvania 148,141 men, who averaged 116 days each in working time; 
in the bituminous coal mines, 370,056 men: average working time 
230 days. 

In considering the coal product, these reports include not only the 
coal marketed either by shipment to distant points or sold locally, but 
also that consumed by mine employees and by the mine operators in 
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locomotives and for other power or heating purposes in connection 
with the mining operations. This latter factor is usually considered 
and reported as colliery consumption. There are occasional exceptions 
in the bituminous fields where operators use only slack, an otherwise 
wasted product, of which no record is kept and which is not reported 
in the production. It does not appear in the product nor is the miner 
paid for mining it. These exceptions are few and the amount is com- 
paratively small. The coal consumed in the manufacture of coke is 
also considered in this report. The amount of coal made into coke at 
the mines in 1902 was 34,169,730 short tons. The coal sold to local 
trade and employees and used in the manufacture of coke is included 
in the marketable product. The colliery consumption in the anthra- 
cite region, which is not considered in the value of the anthracite 
product, ranges from 8 to 10 per cent of the total anthracite output. 
The colliery consumption of the bituminous mines averages between 
14 and 2 per cent of the total bituminous product. Deducting the 
colliery consumption from the total in 1902, the marketable product is 
shown to have been 291,594,578 short tons, as compared with 282,920,270 
short tons in 1901. 


Coal production of the United States in 1901, by States. 


Loaded at “focal Used at | Made pes pa Ra 
State. mines for Eus dtf m into dn RIS - des price ber of] ber of 
shipment. by em- and heat. coke. i : ss Ps B r 
ployces, tive oe 
Short 
Short tons.| tons. — Shorttons, Shorttons.| Short tona. 
Alabama ......... 6,616,594, 85,029 214,952 2,142,477, 9,099,052 $10, 000, 892) 81.10 236| 17,370 
Arkansas......... 1, 754, id 11, 926 49 HBS PP 1, 816, 136 2, 068,613) 1. H 221 3, 144 
California ........ 132, 566 597 17, 918. essed 152,379, | 409,706| 2. 60 289 428 
Colorado ......... 4,350,285, 92,304, 157,579 1,099,817| 5,700,015, 6,441,891} 1.13, 253| 8,870 
Georgia and | | | 
North Carolina. 259, 581 550 3, 930 90, 761 84, 825 426,685| 1.20, 29] 791 
O AAA Sek veis us nete eroe uestes V EEA AA O O is 
Illinois ........... | 24,295, 861 2,156,344] — 879,947. ......... 27,331, 552 28, 163,937} 1.03 220| 41,880 
Indiana ........... 6, 373, 083; 358,111; 192,031'.......... 6,918,225, 7,017,143; 1.01| 194] 12,968 
Indian Territory | 2, 219, 100 31, 370 83, 183, 58,128, 2,421, m 3,915,268! 1. ea 208 5,706 
TOWN qa 4, 510, m 6066, M 139, 661 A 50,617,499 7,822,505) 1.39 218) 12,653 
Kansas ........... | 4,539,990, 237, 909 12.620. o rers 4,900,524 5,991,599 1. " 224, 9,928 
Kentucky ........ 1, 947, 716 273, 046 87, 947, 161,277, 5,469,986 5,213, ona .95  213| 10,307 
Mnryland ........ 5, 043,991) 41,282 21,891 A 5,113,127 5,046,491, .99 262| 5,333 
Michigan......... 1,158,096| 44,749 38, 396 — 1,241,241 1,753, 064 1.41 247, 2,276 
Missouri .......... 3,411,123| 332,732 58, 233 MM ctas 3, 802, 088' 4,707, 1641 1.24 223 9,871 
Montana ......... 1,210,665, 40,812 11, 024 102,950; 1,396, 081! 2,009,316; 1.44, 231, 2,158 
New Mexico...... 1,023,010, 15, 624 33, 617) 14,295, 1,080, 546, 1,516,652! 1. 12 224 2,478 
North Dakota .... 134,664] 26,775 5,162. ionis 166, 601 211,151, 1.29, 195 280 
ONO: talco 19, 303, 851,1, 306, 378 264, 478 9,100) 20, 943, 807 20,928,158) 1. T) 198; 32,111 
Oregon ........... 93,472, 14,531 1,008 5:2 2e 69, 011 173,646, 2.52, 228 187 
Pennsylvania ....| 60, 165, 317/1, 681, 982| 1,339,096 19, 120, 251) 82,305,946 41,397,586) — .99 230 101, 904 
Tennessee ........ 2,807, 931] 78,979 60, 161, 685,919) 3,633,290 4,067,359, 1.12 d 9, 046 
TEXAS voce vec cuks 1, 084, 381 4,425 19,147 caian 1,107,953 1,907,004 1. T) 201 3,051 
Utah cues o2distius 1, 272, 848 18, 333 30, 4460. 9857, 1,322,614 1, 666, os. 1. 26. 259 1,712 
Virginia.......... 1, 390, 724 16,011 28,752, 1,290,356. 2,725,873 2,353,089 ` " 279 4, 152 
Washington ...... 2, 100,276] 18,553 75,678, 83,710 2,578,217 4,271, 076; l; m ze 4, 545 
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Coal production of the United States in 1901, by States—Continued. 


Sold to i 
local | Used at 
trade mines 


Total 


State. and used| for steam quantity.| value. |PT ea ber o Pro 
'| by em- [and heat. p y 1 
loyees. aC- -q P:oy" 
ploy tive.| ees 
Short 
Short tons.| tons. |Shorttons. ¡Shorttons. Short tons. 
West Virginia ....| 19,859, 574,716|  255,618| 3,378,229 24, 068, 402 $20, 848, 184| $0.87| 219} 30,935 
Wyoming......... 4,222,524}  31,961| 195,059] 35,830, 4,485,374| 6,060,462) 1.35| 248! 5,151 
Total bitu- 
minous ...,184, 872, 938.8, 266, 271| 4, 373, 490.28, 314, 150 225, 828, 149,226, 122, 049! 1. 225 340,235 
Pennsylvania an- 
thracite ........ 60, 137, 8741, 327, 737| 6,006, 056]... ....... 67,471,6671112, 504, 020 196| 145, 309 
Grand total. 245, 010, 812/9, 594, 008/10, 379, n 314, i a 299, 816 348, 926, i 1.19 216 485, 514 
Coal production of the United States in 1902, by States. 
Sold to Aver-| Aver- 
e : Aver-| age age 
loca] | Used at 
Loaded at age |num-| num- 
State. * | mines for trade |minesfor Made Total E Total price berof! ber of 
andused| steam  jntocoke. quantity.) value. : : 
shipment... per [days | em- 
by em- land heat. ion : los 
loyees. s Bet E pies 
pio) tive.| ees. 
Short Short Short 
Short tons.| tons. tona. tons. Short tona. 
Alabama ......... 7,271,146| 78,903) 244,223 2,760, 298) 10, 354, 570 $12, 419, 666 $1.20)  256| 16,439 
Arkansas......... 1,864,912! 13,639 65, 381| a 1, 943, 932 2,539,214) 1.31 188| 3,5965 
California and 
Alaska ......... 3, 563 3, RIMI Lov ean v 87, 196 273,398| 3.14, 302 217 
Colorado ......... 282, 027 181,516 1,662,555; 7,401,343, 8,397,812 1.18 261 8, 956 
Georgia and North i | 
Carolina........ 1, 800 5,580) 130,456 437, 083 23, 218) 1. 42 311 376 
Idaho AA err. — 2,080. ioaerc uen err TE 2, 030 4,180, 2.50 74 20 
Ilinois........... 29, 299, 137,2, 591, 770) 1,018,381 85, 32,939, 373| 33, 945,910 1, o3 226; 47,411 
Indiana .......... 636,899) 259,651 700, 9,446,424, 10, 399, 660, 1.10 Edi 15, 457 
Indian Territory . 25, 998 96,017, 111,551) 2,820,666, 4,265, 106, 1. 51) 232 5,674 
Iowa x26 wn ce veis 678,740)  136,488|.......... 5, 904, 766) 8,660,287. 1.47 227, 12,434 
Kansas ..........- 227,826} — 95,237 1,766, 5,266,065| 6,562,787, 1.30, 220 9,461 
Kentucky ........ 3393,584| 132,812! 158,702, 6,766,984, 6, 666, 967 .98 aad 13, 727 
Maryland ........ 48, 631 35, 803)... ee cece 5, 271,609; 5,579,869 1.06 e 5,827 
Michigan......... 117,978 28,053 |.......... 964,718| 1,653, 192 Ln Mt 2, 344 
Missouri.......... 318, 992 67,169).......... 8,890,154, 5,374,612 1.38 202, 9,739 
Montana ......... 1,385,100| 40,719 39, 023 95,981. 1,560,823) 2,413, ade 1. i 270} 1,938 
New Mexico...... 973,500| 19,514 33, 180 22,569 1,048,763, 1,500,230, 1.43: 217 1,819 
North Dakota .... 182,002| 35, 639 R, 870).......... 226, 511 325,967 1. “ 213 402 
Ohló0... ose ete 22, 232, 404,1,041,112) 242,594 3, 784, 23,519, 894; 26,953, 789, 1. 15 200, 38,965 
Oregon ..........- 42,591| 11,2232  11,825.......... 65,618| — 160,075; 2.44 234] 205 
Pennsylvania ....| 72, 938, 204/1, 429, 568, 1, 541, 454/22, 665, 141, 98, 574, 367,106, 082,460; 1.08) 248| 112,630 
Tennessee ........ 3,417,409! 88,369 63,283. 813,907, 4,382,968) 5,899,721, 1.23 230! 8,750 
Texas ............ 887,167 5, 591 DOA ia 901,912} 1,477,245| 1.64 267, 2,369 
Utah NE 1,277,843| 21,531 45,432,  230,215| 1,574,521| 1,797,454, 1.14 259 1, 826 
Virginia.......... 1,444,559, 20,916 32,447| 1,685,071, 3,182,993) 2,543,595| .80| 293, 3,912 
Washington ...... 2,498,177, 29,287 97, 003 56,747! 2,681,214; 4,572,295| 1.72, 275] 4,404 
West Virginia ....| 19, 847, 321| 623,903} 267, 885| 3,831,717, 24,570,826| 24,748,658; 1.00, 205, 35,500 


Wyoming ........ 
Total bitu- 


4,144,450)  37,101| 209,455 38, 485; 4,429,491, 5,236,339 1.18  248| 5,250 


——— | —————————— da———— [| ——— | ——— — [..—— À— A AS 


minous .. ./212, 378, 398'8, 666, 862) 5, 001, 854/34, 169, 730 260, 216, 844/290, 858, 483! 1.12 230! 870,056 


Pennsylvania an- 
thracite LE EEEE EE 


Grand total. 247, 642, 852 


pois aise 4,994, 007}.......... 41,373, 595] 76,173,586, 1.84. 116, 148, 141 


f | | | 
9, 781, 996, 9, 995, 861,34, 169, 730 301, 590, 439 


967, 032, 069 1.22 197, 518, 197 
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PRODUCTION IN PREVIOUS YEARS. 


In the following table are shown the quantity and value of the coal 
produced in the United States for the last five years, with the increases 
and decreases in 1902 as compared with 1901: 


Quantity and value of coal produced in the United States, 1898-1902. 


1898. 1899. 1900. 


State or Territory. |———————4— | 
| Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons. Short tons. Short tons. 
Alabama...........- 6,635,283 | $4,992,776 | 7,593,416 | $8,256,462 | 8,394,276 | $9,793,785 
Arkansas ..........- 1, 206, 479 1,238,778. 843, 554 989,383 | 1,447,945 | 1,653,618 
California and Alas- 

T WRIT REIN. 161, 888 428, 315 162, 172 447, 436 172, 908 540, 031 
Colorado. ........... 4, 076, 347 4, 686, 081 4, 776, 224 5,863,667 | 5,244,364 | 5,858,086 
Georgia and North 

Carolina .......... 255, 632 212, 587 280, 007 268,309 | ` 383,291 393, 469 
Idaho............... a 1, 039 2,675 20 * 100 10 50 
Illinois. ............. 18,599,299 | 14,567,598 | 24,439,019 | 20,744,553 | 25,767,981 | 26,927, 185 
Indiana............. 4, 920, 748 3, 994, 918 6, 006, 523 5,285,018 | 6,484,086 | 6,687,137 
Indian Territory....| 1,881,466 1,827, 688 1,537, 427 2,199,785 | 1,922,208 | 2,788,124 
Iowa...............- 4,618,842 | — 5,260,716 5,177, 479 6,397,338 | 5,202,939 | 7,155,341 
Kansas.............- 3, 406, 555 8, 703, 014 8, 862, 267 4,478,112 | 4,467,870 | 5,454,691 
Kentucky........... 8, 887, 908 8, 084, 561 4, 607, 255 3,618,222 | 5,328,964 | 4,881,577 
Maryland........... 4, 674, 884 3, 532, 257 4, 807, 896 3,667,056 | 4,024,688 | 3,927,381 
Michigan ........... 815, 722 462, 711 624, 708 870, 152 849,475 | 1,259,683 
Missouri ............ 2, 688, 321 2, 871, 296 8, 025, 814 8,591,945 | 3,540,103 | 4,280,328 
Montana...........- 1,479,808 | 2,324,207 | 1,496,451 | 2,347,757 | 1,661,775 | 2,713,707 
Nebraska ........... (>) (B) ides E AAA enna scare esue ees aureis 
New Mexico........ 992, 288 1, 344, 750 1, 050, 714 1, 461, 865 | 1,299,299 | 1,776,170 
North Dakota....... 83, 895 98, 591 98, 809 117, 500 129, 883 158, 348 
Ohio ...............- 14,516,867 | 12,027,836 | 16,500,270 | 14,861,908 | 18,988,150 | 19,292, 246 
Oregon.............. 58, 184 212, 184 86, 888 260, 917 D8, 864 220, 001 
Pennsylvania: 

Anthracite...... 63,882,644 | 75,414,587 | 60,418,005 | 88,142,130 | 57,367,915 | 85, 757, 851 

Bituminous..... 65,165,133 | 43,352,588 | 74,150,175 | 56,247,791 | 79,842,326 | 77, 438, 545 
Tennessee .......... 3, 022, 896 2,837,512 3, 830, 659 2,940,644 | 3,509,562 | 4,003, 082 
Texas...........-.-- 686, 734 1, 189, 763 883, 832 1, 884, 895 968,873 | 1,581, 914 
e 593, 709 752, 252 786, 049 997,271 | 1,147,027 | 1,447,750 
Virginia ............ 1,815, 274 1, 070, 417 2, 105, 791 1,304,241 | 2,393,754 | 2,123,222 
Washington......... 1, 884, 571 8, 852, 798 2, 029, 881 3, 603,989 | 2,474,093 | 4,700,068 
West Virginia....... 16,700,999 | 10,131,264 | 19,252,995 | 12,053,268 | 22,647,207 | 18,416,871 
Wyoming ........... 2, 863, 812 9, 664, 190 8, 887, 392 4,742,525 | 4,014,602 | 5,457, 968 


——————— dM ÓÓÓM | ar— — ——H— | —HÓÀ— | ——Á € ———ÓMw 


— 219, 976, 267 253, 741, 192 806, 688, 164 


a Includes Nebraska. b Included in Idaho. 


" 
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Quantity and value of coal production in the United States, 1898-1902—Continued. 


1901. 1902. Increase, 1902. PEE 
Btate or Territory. 
Quantity. | Value. |Quantity.| Value. |Quantity.| Value. PES 
Short -— Short tona. Short tons. 
Alabama............ 9, 099, 052 $10, 000, 892| 10, 354, 570/812, 419, 666; 1, 255,518) $2,418,774, 13.8 
Arkansas ........... 1, 816, 136 2,068,613| 1,943,932] 2,539,214 127, 796 470, 601 7.0 
California and Alas- | 
|: OMNIS 152, 379 409, 706 87,196 273, 398 265,183! a136,308; a42.8| 233.3 
Colorado............ | 5, 700,015, 6,441,891] 7,401,343) 8,397,812) 1,701,328; 1,955,921, 29,8 ^ 
Georgia and North 
Carolina .......... 354, 825: 426, 437, 083 623, 518 82,258 196, 833 
A RES e REY | nba amd E 2, 030 5,180 2, 038 5, 180 
IlMnois.............. 27,331, 552| 28, 163, 937, 32, 939, 373| 33, 945,910) 5,607,821) 5,781,973 
Indiana............. 6,918, 225; 7,017,143, 9, 446, 424) 10,399,660) 2,528,199) 3,382,517 
Indian Territory....| 2,421,781] 3,915,268 2,820,666) 4, 265, 106 898, 885 349, 838 
Iowa......... xs 5,617,499| 7,822,805 5,904,766| 8, 660, 287 287, 267 837, 482 
Kansas.............. 4,900, 528) 5,991,599] 5,266,065| 6, 862, 787 365, 537 871, 188 
Kentucky........... 5, 469, 986| 5,213,076] 6,766,984| 6,666,967, 1,296,998) 1,453,891 
Maryland........... 5, 118, 127| 5,046,491, 5,271,609| 5,579,869 158, 482 533, 378 
Michigan ........... 1,241,241, 1,753,064 964,718| 1,653,192) 4276, 523 a 99, 872 
Missourl ............ 8,802,088| 4,707,164| 3,890,154| 5,374, 642 88, 066 667, 478 
Montana............ 1,396,081| 2,009,8106| 1,560,823| 2, 443, 447 104, 742 484, 131 
New Mexico........ 1,086,546, 1,546,652; 1,048,763| 1,500,230 a 37, 783 a 46, 422 
North Dakota....... 166, 601 214,151 226,511 325, 967 59, 910 111, 816 
OM. Zea 20, 943, 807| 20, 928, 158| 23, 519, 894| 26, 953, 789| 2, 576,087, 6,025, 631 
: Oregon.............. 69,011 178, 646 65, 648 160, 075 a 3, 363 a 13,571 
Pennsylvania: | 
Anthracite. ..... 67, 471, 667 112, 504, 020, 41, 373, 595] 76, 178, 586126, 098, 072 a86, 330, 
Bituminous..... 82, 305, 946| 81,397, 586, 98, 574, 367,106, 032, 460| 16, 268, 421, 24, 634, 874 19.8 
Tennessee .......... 8,633,290| 4,067, 389 4,382,968, 5,399, 721 749,678! 1,332,332] 20.6 
Texas caca 1,107,953, 1,907, 0241 901,912| 1,477,245; 4206,041| 2a429,7;9| 218.6 
DIA eese rna xs 1,322,614| 1,666,082 1,574,521, 1,797,454 251, 907 131,372) 19.0 
Virginia ............ 2,725,873| 2,353, 989) 3,182, 2, 513, 595 457, 120 189,606| 16.8 
Washington ........ 2,578,217| 4,271,076| 2,681,214) 4,572,295 102, 997 801,219 4.0 
West Virginia....... 24, 068, 402| 20, 848, 184! 24, 570, 826; 24, 748, 658 602,424) 3, 900, 474 2.1 
Wyoming ........... 4,485, 374| 6,060,462} 4,429,491) 5, 236, 339 265,883 @ 824,123) 41.25 
Total.......... 293, 299, 816 348, 926, 069 301, 590, 439.367, 032, 069; 8, 290, 623| 18, 106, 000 2.8 


| | 


a Decrease. 


In the following table is presented a statement of the annua: pro- 
duction of anthracite and bituminous coal from 1880 to the close of 
1902, a period of twenty-three years. It is interesting to note in 
connection with this table the rapid growth of the bituminous, or soft, 
coal production as compared with that of anthracite. It is seen that 
while the production of anthracite has increased from 25,580,189 long 
tons in 1880 to 60,249,560 long tons in 1901 (owing to the abnormal 
conditions in 1902 that year is not taken as a basis for comparison), 
or an increase of 136 per cent, bituminous production has increased 
from 42,831,758 short tons in 1880 to 225,826,849 short tons, a gain of 
over 400 per cent in 1901, and to 260,216,844 short tons, an increase of 
over 500 per cent in 1902. 
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It is not to be expected that anthracite production will increase 
materially in the future. In addition to the fact that the markets are 
becoming comparstively more and more restricted on account of the 
increased use of other fuels and to the changing conditions of life 
in the large cities of the east, the “bonanza” seams are becoming 
exhausted; and workings are being constantly carried to greater 
depths, which means greater expense in the operation of the mines, 
and in getting rid of enormous quantities of water. As mining con- 
ditions become more exacting the higher are the wages to be paid for 
mining; and the operators are therefore faced with a constantly to be 
expected increased cost of production, which must be added to the 
selling price of the fuel. 'The construction of the modern office build- 
ings and apartments in the large cities of the east have had a per- 
ceptible influence on the consumption of anthracite, in the fact that 
thousands of former individual users of domestic sizes of anthracite 
now live in steam heated houses and use gas for cooking purposes. 
These buildings have, on the other hand, created a market for the 
small and formerly unusable sizes of coal, which to some extent makes 
up for the loss of markets for the domestic or profitable sizes. 

When all the problems surrounding the future of the anthracite 
industry are considered, little hope can be held out to consumers that 
the prices for domestic sizes will be materially lower than those that 
are current at the present time. 


Annual production of coal in the United States, 1880-1902. 


Pennsylvania anthracite. Bituminous coal. 


Year. c ee y aU. XE 
Quantity. Value Quantity. Value 
Long tona. | Short tona. Long tons. Short tona. 
1880......... ee 25, 580, 189 28,619, 811 | $42,196, 678 35, 242, 611 47, 508, 133 $58, 443, 718 
LBS E 28,500, 016 31, 920, 018 64, 125, 086 48, 365, 341 53, 961, 012 60, 224, 344 
1882... v een 81, 358, 264 35, 121, 256 70, 556, 094 60, 861, 190 68, 164, 533 76, 076, 487 
Ite 0 0 22 34, 336, 169 38, 456, 845 71,257,055 68, 531, 500 76, 755, 280 82, 237, 800 
]I8SA A 83,175, 756 87, 156, 847 66, 351, 512 73, 730, 539 82, 578, 204 71, 417,066 
TOO — H, 228, 548 38, 335, 974 76, 671, 948 64, 840, 668 72, 823, 821 82, 347, 648 
| ds 34,453,077-| 39, 035, 446 76, 119, 120 66, 646, 947 74, 644, 581 78, 481, 056 
Dar 37, 578, 747 42, 088, 197 84, 552, 181 79, 073, 227 88, 562, 014 98, 004, 656 
(Bora 41,624,611 46, 619, 564 89, 020, 483 91,107,002 | 102,039, 843 101, 860, 529 
TSS Ove sas Sew tet 40, 665, 152 45, 544, 970 65, 721,578 85, 432, 717 95, 684, 643 94, 504, 745 
WSO secede ovs 41, 489, 858 46, 468, 641 66, 383, 772 99,377,073 | 111,302,322 110, 420, 801 
A 45, 236, 992 50, 665, 431 73,944, 735 | 105,268, 962 | 117, 901, 237 117, 188, 400 
[NOS ceca cies 46, 850, 450 52, 472, 504 82, 442,000 | 113,264,792 | 126,856, 567 125, 124, 381 
THUS aos case eEDI 48, 185, 306 53, 967, 513 85,687,078 | 114,629,671 | 128, 385, 231 122, 751,618 
1501. esee 46, 358, 144 51,921, 121 78, 488,063 | 106,089,647 | 118,820, 405 107, 653, 501 
I800. 2222299992 51, 785, 122 57, 999, 337 82,019,272 | 120,641,244 | 135,118, 193 115, 779, 771 
18962 2.22 veces Es 48, 523, 287 54, 346, 081 81,748,651 | 122,893,104 | 137, 640, 276 114, 891,515 
IN io 46, 974, 714 52, 611, 680 79,301,954 | 131,796,415 | 147,617,519 119, 595, 224 
INUB. ollis eus 47, 663, 076 53, 382, 644 75, 414, 537 148, 744, 307 166, 593, 623 132, 608, 713 
1890. A 53, 944, 647 60, 418, 005 88, 142,130 | 172,609, 988 | 193,323, 187 167, 952, 104 
e NOISE 51,721,353 | 57,367,915 | 85,757,851 | 189,567,956 | 212,316,112 220, 930, 313 
is p—— 60, 242, 560 67,471,667 | 112,504,020 | 201,632,276 | 22h, 828, 149 236, 422, 049 
1902... L2 vis 36, 940, 710 41, 373, 595 76,173,586 | 232, 336, 468 290, 858, 483 


260, 216, 844 
| 


» COAL 


303 


Annual production of coal in the United States, 1880—1902— Continued. 


Total. 
Year. 
Quantity. 
Long tona. Short tona. 
INN ocd eeu Ie Euch awe ee vaca eee ee I fue Lu tru 63, 822, 830 71, 481, 569 
i. EP O AEAEE EE 76, 865, 357 85, 441, 030 
jS NEU DEUM E E T A 92,219,454 | 103, 285, 789 
Lo ie cree sae ee nee Dee NER Ee usd aU ee cane dure tees 102, 867, 969 | 115, 212, 125 
jt... 106, 906, 295 | 119,735,051 
TB oases te ti de E eee se dus Baek ada wien Ce aaa teens 99, 069, 216 110, 957, 522 
IR ese co Lp sque vei REDE Six ades pu EAT. aa ed a da dees 101,500,024 | 113,680,027 
INS tis oa eae LPS Aie e EN ERN Eder stu E e da eee bse 116,651,974 | 130, 650, 211 
TOS Lco ud oo excuse este ee eae oe addet dui dut 132, 731,613 | 148,659, 407 
ISO ona eben bates RE Eee CER AN MEER eee ke dV APR M 126, 097, 869 141, 229, 613 
IO a E VD P 140, 866, 931 157, 770, 963 
TSO DeL Roses felis eke ups noi eb eM NES UN E d Reps 150, 505, 951 | 165, 566, 668 
pa "———Mn————— 160,115,242 | 179,329, 071 
IBU sewed E ada qiix b ECOSN ES E E CEU CE p A XR POS qe 162, 814, 977 182, 352, 774 
TII rs ove hahaa we REA a Se MUERE aono Reed oak ea ees 152, 417, 791 170, 741, 526 
tuo" 172, 426, 366 193, 117, ^30 
1890; C Eres tuas auri dh rr E Fl den e d eoa E RE EC ete 171, 116, 390 191, 986, 257 
Ur NP Tr 178, 771,130 | 200, 229, 199 
DOR ooo eue s seg CU bn ae Re eR OCT ee we ee Rae 196, 407, 382 | 219, 976, 267 
s ie gs ae Bark i Se O Ge any ede ay 226, 54, 635 253, 741, 192 
190055 5 ro ee ay id 240, 789, 309 | 269,684, 027 
VOUT iva A bares 261, 874, 836 | 298, 299, 816 
1908.52 Soa toed cme e S taut e TES po e Ea a qr ode 269, 277,178 | 301,590, 139 


Value. 


$95, 640, 396 
124, 349, 380 
146, 632, 581 
159, 494, 855 
143, 768, ^78 
159, 019, 596 
154, 600, 176 
182, 49%, 737 
190, 8*1, 012 
160, 226, 323 
176, 804, 573 
191,133, 135 
207, 566, 381 
208, 435, 096 
186, 141, 564 
197,799, 013 
196, 640, 166 
198, 897, 178 
208, 023, 250 
256, 094, 234 
306, 688, 164 
345, 926, 069 
367, 032, 069 


-—— —— — ———- 


The statistics regarding the distribution for consumption of the coal 
product of the United States have been collected only since 1889. 
They are shown in the following table, together with the value and the 
statistics of labor employed and the average working time made: 


Distribution of the coal product of the United States, 1889-1902. 


aL | Use col 
a" Landed at T Sold to focal, Used at minet uae mto 
shipment. | by employees. heat. coke. 
Short tons. | Short tons. Short tons. Short tons. 
jos A A 113, 776, 701 8, 505, 699 5, 382, 265 13, 561, 818 
S TERRA RR tanh On eee ene 128, 383, 658 9, 009, 285 5, 063, 953 15, 331, 760 
ROL toe netiare ww ae Sawa Cox IN 92,615, 738 7, 816, 891 1, 750, 169 15, 718, 140 
VAG esed bu da sce edo a e qoe aede 146, 372, 098 9, 701, O78 6, 210, 767 17,011,524 
ISO cU TENES 152, 941, 890 9, 728, 815 6, 712, 284 12, 969, 785 
IN, i coc ox ule ow eno Oe Pat a e 142, 833, 319 8, (64, 535 6, 307, 296 12, 436, 373 
[800 ose tor ee A reel 158, 380, 259 9, 655, 50» 6, 677, 589 18, 404, 197 
LAO Love LAR Tele dod aaa x te 159, 176, 155 9, 502, 927 7,184, 832 16, 122, 443 
O RR i 165, 603, 62 9, 922, 276 6, 941, 419 17, 761, 878 
1898.0 sock E vies, sexes teas x Eus 180, 960, 111 8, 927, 514 7,921, 289 22, 167,353 
VSO PENE oae du a ES RoR PEDE 208, 754, 746 9, 075, 756 8, 662, 864 27,247, 826 
ipti i MERE ICE EUN 223, 782, 088 9, 077, 242 9, 189, 746 27,634, 951 
e o EEEN A FEER TEIE SETE 215, 010, 812 9, 595, 308 10, 379, 546 25, 308, 650 
A o Sow EUREN Ae cuu a ee 247, 642, 852 9, 781, 996 9, 995, 861 34, 169, 730 
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Distribution of the coal product of the United States, 1889-1902—Continued. 


Average 


Year. Total product. | Total value. orice m PER ordinc 
ton. tive, | employees. 
Short tona e 

1889. AN S E A IRA 141, 229, 513 | $160, 226, 323 $1.13 A Yea 
o EE 157, 788,656 | 176, 804, 573 1.12 |` 216 318, 204 
A E EE A A 117,901,238 | 117, 188, 400 . 994 223 205, 803 
1800. or een A RA KENN RE 179, 329,071 | 207, 566, 381 1.16 212 341, 943 
TRUS TIR 182, 352,774 | 208, 438, 696 1.14 201 363, 309 
VAS fst sw este OU A EEG M E. 170, 741,526 | 186,141,564 1.09 178 876, 206 
).s PPP PM D 193,117,530 ' 197, 799, 043 1.02 195 382,879 
IROD Seco or RERO o UR RR see E ee eet stew 191, 986, 357 196, 610, 166 1.02 185 386, 656 
AA se oes MEI do eese 200, 229,199 | 198, 897,178 . 99 179 397, 701 
1898...... Wicd eh pe U E tees E on 219, 976, 267 | 208, 023, 250 . 96 190 401, 221 
INOU A came e MECEDEE RES 253,741,192 | 256, 094, 234 1.01 214 410, 636 
1900. 2i vs hee RA 269, 684,027 | 306, 688, 164 1.14 212 448, 581 
DOOD Pet 293, 299,816 | 348,926, 069 1.19 216 485, 544 


jp? ——— —— Á— e aa 301,590,439 | 367,032,069 1.22 197 518, 197 


PRODUCTION OF COAL, BY STATES, FROM THE EARLIEST TIMES 
TO THE CLOSE OF rgoa. 


The early history of coal production in many States has not been 
recorded in any official reports and the writer's efforts to secure some 
definite information regarding it have not met with the most abundant 
success. In some cases it has been possible to secure scattered statis- 
tics of production interspersed with more or less accurate ** estimates," 
but there are only one or two instances where consecutive records are 
obtainable. The accompanying table has been prepared from all 
available sources, missing data being supplied by estimates based upon 
the best information obtainable. The most complete record of coal 
production which we have is that of the anthracite region of Pennsyl- 
vania from which shipments began in 1820, and since that date the 
records have been carefully preserved. The earliest record of pro- 
duction 1 that region was six years earlier, when an output of 22 short 
tons is reported to have been obtained: An estimated production of 
about 800 tons is distributed through the period between 1814 and 
1820. The records of anthracite shipments, as reported elsewhere, 
have in this table been reduced to short tons and 10 per cent has been 
added to the shipments as an estimate of the coal sold to local trade or 
consumed at the collieries. In the eighty-nine years from 1814 to 
1902, inclusive, the total production of anthracite in Pennsylvania has 
amounted to aproximately 1,554,200,000 short tons. 

So far as we know, the earliest production of bituminous coal was 
made in the Richmond basin of Virginia. One authority states that 
54,000 short tons were produced there in 1822, and that in 1824 the 
production amounted to 67,040 tons; in 1826 to 88,720 tons, and in 1828 
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to 100,080 tons. In each of these years the output exceeded that of 
Pennsylvania anthracite, but that condition ceased permanently in 
1829, although the production of the Richmond basin continued to 
Increase until 1832. It then began to decline and by the middle of the 
last century had almost disappeared. 

The development of the Piedmont region, which at that time 
belonged to Virginia, began in 1855, and until the opening up of the 
Pocahontas region in 1882 and of the Wise County fields in 1891 and 
1892, practically all of Virginia’s production came from the northern 
part of the State. 

Next to the anthracite region of Pennsylvania, the most authentic 
records we have of coal production in the United States are of the 
Cumberland-Piedmont district of Maryland and West Virginia. The 
first openings were made in Maryland on the north side of the Potomac 
River, and shipments began as early as 1842, 1,708 long tons of 2,240 
pounds having been shipped in that year. In the accompanying table 
the production of the Cumberland field has been reduced to short tons 
and the percentage for colliery consumption has been added in order 
to arrive at the total production. Until 1855 all of the shipments 
were from Maryland. 

The early records of Pennsylvania bituminous production are sadly 
wanting. The census for 1840 showed that the total production in that 
year was 464,826 short tons. This is the earliest date of which we 
have any record, although it is practically certain that some bitumin- 
ous coal was produced in Pennsylvania prior to that year. Another 
authority gives the bituminous production of the State in 1846 as 
160,000 tons, while still another states that in 1847 it was only 399,840. 
From 1841 to 1845, inclusive, and from 1848 to 1859, inclusive, there 
are no records of production. "The census of 1860 states that the out- 
put was 2,679,773 short tons. In 1864 the production had increased 
to 5,839,000 tons, and in 1870 it amounted to 8,736,399 tons, since 
which date the records are practically complete. Estimating the pro- 
duction in the years for which the records are not obtainable, we find 
that the total output of bituminous coal in Pennsylvania has amounted. , 
approximately, to 1,251,000,000 short tons, or about 300,000,000 tons 
less than the production of anthracite in the same State, making the 
entire production of coal in Pennsylvania during the history of the 
industry in that State, approximately, 2,805,000,000 short tons. 

Next to anthracite mining in Pennsylvania and the records of the 
Richmond basin, in Virginia, the earliest statistics of coal mining 
which we have are for the State of Illinois. The report of the bureau 
of labor statistics of that State for the fiscal year ending June 30, 
1902, sets forth that the records of the early history of coal mining in 
Illinois are very meager. The first record found is that coal was mined 
in Jackson County in 1810; the locality was on the Big Muddy River, 
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and the mine was worked by drift along the outcrop in the bluffs. A 
flatboat was loaded with coal at this place and shipped to New Orleans. 
Again it is stated that in 1832 several boat loads were sent from the 
same vicinity to the same market. Another record is found stating 
that in 1833, 150,000 bushels (6,000 tons) of coal were mined in St. 
* Clair County and hauled by wagon to St. Louis. The census of 1840 
states that coal was mined in 19 counties of Illinois, with a production 
of 16,968 tons. From 1840 to 1860 (a period of 20 years) the Bureau 
of Statistics is without any general or special data in regard to the 
development of the coal-mining industry in the State, although there 
are some scattering statistics to be found in the geological reports of 
the State. The statistics of production from 1841 to 1859, inclusive, 
and for the other years for which no special information is obtainable, 
have been estimated by the writer. From these statistics of produc- 
tion and from the statistics of such years for which there are records 
it has been found that the total output of the State, in the seventy years 
from 1833 to 1902, has amounted to nearly 442,000,000 short tons. 

In the well-known work, ‘‘Statistics of Coal,” by R. C. Taylor 
(1848), the author states: l 

The existence of this combustible [coal] was proved by the French explorers at 
an early period. It was certainly known to Father Hennepin in 1679 (almost a 
hundred years before the Pennsylvania coal was discovered), and is marked on the 
map which illustrates his journal. He points out a ‘‘cole mine” about Fort Creve- 
coeur, on the Illinois River, near to the site of the present Ottawa. 

Although some coal was undoubtedly produced in Ohio prior to 
1838, that is the first year in which any production is recorded, the 
output being 119,952 tons. The census of 1840 shows that the pro- 
duction was 140,535 short tons, and the census of 1860 gives the State 
an output of 1,133,596 short tons, the history of production of the 
years between 1840 and 1860 being entirely lacking. Since 1860 the 
records are fairly accurate. Estimating the production in such years 
of which there are no records, as has been done in the case of Illinois 
and Pennsylvania, the production of Ohio is found to have been some- 
what over 358,250,000 tons. 

Among the States west of the Mississippi River the earliest produc- 
tion reported is in Missouri and Iowa, by the census of 1840, Missouri 
being credited with an output of 9,971 short tons and Iowa with 360 
short tons. It is probable that very little coal was mined in either of 
these States prior to that time, and it may be considered that the 
industry began at about that date. The records of both States for the 
next twenty-five or thirty years are meager, but the production has 
been estimated from the best sources of information accessible. 

The first coal discovered on the Pacific coast was in the State of 
Washington, in 1852, and the first mine was opened in Whatcom 
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County, in 1854, shipments being made from there to San Francisco 
by water until 1870, when the Seattle, Renton, and Talbot mines, in 
King County, were opened and began shipping coal also to San Fran- 
cisco. There are no records, however, of any production prior to 
1870, when an output of 17,844 tons was reported. 

Although California has never taken high rank as a coal-produc- 
ing State, it comes next in order in the history of early production, an 
output of 6,620 tons being reported in 1861. "This increased almost 
steadily each year until 1874, when the maximum output of the State 
(215,253 short tons) was attained. It then declined rapidly until 1876, 
when the production was just about one-half what it had been three 
years before. Since that time the industry has been rather irregular, 
the production depending upon many outside influences. 

Among the States whose history of coal production does not antedate 
1863, the records are fairly complete, although we can feel satisfied 
that in a number of instances coal mining began prior to the earliest 
dates given in the accompanying statement. In Indiana, for instance, 
the initial production is given for 1870, with an output of 490,414 
short tons. Coal mining began in the State probably twenty-five years 
prior to that date, but records of production are entirely wanting. 
Four other States— Kentucky, Tennessee, Alabama, and Washington— 
whose initial reported coal production is given in the census of 1870, 
were undoubtedly producing coal before that time. 

According to the following table, the entire coal output of the United 
States, from the earliest times to the close of 1902, has amounted to 
4,853,844,191 short tons. It is doubtful if the production not reported 
here has amounted to more than 6,200,000 tons, so it is safe to estimate 
our total coal production to December 31, 1902, at 4,860,000,000 short 
tons. The cubical dimensions of a ton of coal will vary from 33 to 40 
cubic feet. Taking 37 cubic feet as an average for the total product 
of the United States, we find that this mass of 4,860,000,000 tons would 
contain approximately 160,000,000,000 cubic feet. A pyramid built 
of this material as high as Pikes Peak (14,108 feet) would have for its 
base a rectangle 1.14 miles square. A cube constructed of it would 
cover an area of 2.4 square miles. If spread out over the States of 
Rhode Island and Connecticut, it would cover both of them to the 
depth of 12 inches. ; 
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RANK OF COAL-PRODUCING STATES. 


In the following table the coal-producing States are arranged accord- 
ing to rank in 1901 and 1902, first in amount of production and then 
in the value of the product, with the percentage of both quantity and 
value contributed by each State. There are comparatively few changes 
in rank during the two years. The first seven States retain their 
relative positions. Kentucky succeeds Iowa in eighth place, and Ten- 
nessee changes places with Missouri. The Indian Territory displaces 
Washington, and Montana drops below Utah. In the rank according 
to value the most notable change is the drop of Wyoming from ninth 
to fourteenth place. 


Rank of coal-producing States in 1901, with quantity and value of product, and percentage 


of each. 
Production. | Value. 
Au Per 
Rank.| State or Territory. | Quantity. | of total Rank.| State or Territory. Value. Nose 
Pon value 
——— AR PA E — — A € —E 
Pennsylvania: Short tons. Pennsylvania: | 
1 | Anthracite ..... 67, 471, 667 23.0 1 | Anthracite ...... $112, 504, 020 32.2 
Bituminous ...., 82, 305, 946 28.1 Bituminous ....| 81,897, 586 23.3 
2 | Illinois ............. 27, 331, 552 9.3 2 | Illinois. ............ 25,163 987 8.1 
8 | West Virginia ...... 24, 068, 402 8.2 3 | Ohio...............- ' 20,928,158 6.0 
4 | Ohio................ 20, 943, 807 7.1 4 | West Virginia...... ` 90,848, 184 6.0 
b | Alabama ........... 9,099,052 | 31 5 | Alabama ..........- | 10,000, 892 2.9 
6 | Indiana ............ 6, 918, 225 2.4 6 | IOWA cris 7, 822, 805 2.2 
7 | Colorado ........... 5, 700, 015 2.0 7 | Indiana ............ 7,017, 148 2.0 
8|Iowa ............... 5, 617, 499 1.9 8 | Colorado ........... 6, 441, 891 1.8 
9 | Kentucky .......... 5, 469, 986 1.9 9 ¡ Wyoming .......... | 6, 060, 462 1.7 
10 | Maryland .......... 5,113,127 1.7 | 10 | Kansas............. | 5, 991, 599 1.7 
11 | Kansas............. 4, 900, 528 1.7 [| 1n|Kentucky.......... ^ 5,213,076 1.5 
12 | Wyoming .......... 4, 485, 974 15  12| Maryland .......... ` 5,046, 491 1.5 
13 | Missouri............ 8, 802, 088 1.3 13 | Missouri............ | 4,707, 164 1.4 
14 | Tennessee .......... 3, 633, 290 1.2 14 | Washington ........ | 4,271,076 1.2 
15 | Virginia............ 2, 725, 873 .9 15 | Tennessee.......... 4, 067, 389 1.2 
16 | Washington ........ 2, 578, 217 .9 16 | Indian Territory... 3,915,268 1.1 
17 ' Indian Territory . 2, 421, 781 8, 17 | Virginia............ 2, 853, 989 1 
18 | Arkansas........... 1, 816, 136 18 | Arkansas........... 2, 068, 613 
19 | Montana ........... 1, 396, 081 19 | Montana ........... 2, 009, 316 
20 | Utah Li usse 1, 322, 614 | 20 | Texas .............. 1, 907, 024 
21 | Michigan........... 1, 241, 241 | 21 | Michigan........... 1, 753, 064 
22 | Texas .............. 1, 107, 953 3.0 22 | Utah IRL 1, 666, 082 3.6 
New Mexico........ 1, 086, 546 23 | New Mexico........ 1, 546, 652 
24 | Georgla............. 354, 825 24 | Georgia ............ 426, 685 
25 | North Dakota ...... | — 166,601 | 25 | California .......... ' — 409,706 
26 | California .......... 152, 379 | 26 | North Dakota...... 214,151 
27 ! Oregon ............. 69,011 27 
Total......... 293, 299, 816 100. 0 
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Rank of coal-producing States in 1902, with quantity and value of product, and percentage 
of each. 
Production. Value. 
dedi Per 
Rank.| State or Territory. | Quantity. of total | Rank.: State or Territory. Value of EAR 
produc- value 
tion 
| Pennsylvania: Short tona. Pennsylvania: 
1 Anthracite ..... 41, 373, 595 13.7 1 | Anthracite ..... $76,178, 586 21.8 
Bituminous ....| 98,574,367 32. 7 Bituminous ....| 106, 032, 460 28.5 
2 | Illinois ............. 32, 939, 373 10.9 2 | Illinois............. 33, 945, 910 9.1 
3 | West Virginia ...... 24, 570, 826 . 8.2 3 | Ol. coco cis 26, 953, 789 7.2 
4 | Ohlos essa ea cad 23,519, 894 7.8 4 | West Virginia ...... 24, 748, 658 , 6.7 
5 | Alabama ...........' 10, 354, 570 3.4 5 | Alabama ........... 12, 419, 666 8.3. 
6 | Indiana ............ 9, 446, 424 3.1 6 | Indiana ............ 10, 399, 660 2.8 
7 | Colorado ........... 7,401, 343 2.5 7 | IOWB 266040 c5068e060 8,660, 287 2.8 
8 | Kentucky .......... 6, 766, 984 2.2 8 | Colorado ........... 8,397, 812 2.8 
95 TOWB as ere 5, 904, 766 2.0 9 | Kansas ............. 6,862,787 1.8 
10 , Maryland........... 5,271,609 1.8 10 | Kentucky .......... 6, 666, 967 1.8 
11 | Kansas ............. 5, 266, 065 1.7 11 | Maryland .......... 5,579, 869 1.5 
12 | Wyoming........... 4, 429, 491 1.5 12 | Tennessee .......... 5, 399, 721 1.5 
13 | Tennessee .......... 4, 382, 968 1.5]| 13 | Missouri ............ 5, 374, 642 1.4 
14 | Missouri ............ 8, 890, 154 1.3 14 | Wyoming........... 5, 236, 339 1.4 
15 | Virginia............ 3, 182, 993 1.1 15 | Washington ........ 4,572, 295 1.2 
16 | Indian Territory ...| 2,820,666 .9 16 | Indian Territory ...| 4,265,106 1.2 
17 | Washington ........ | 2,681,214 9 17 | Montana ........... 2,443, 447 7 
18 | Arkansas ..........., 1, 943, 932 .6 18 | Virginia..........: "| 2,543, 595 7 
I9 Utah oessa | 1,574,521 .5 | — 19 | Arkansas........... 2, 539, 214 7 
20 Montana ........... 1, 560, 823 .5 20 | Utah pacar ver OS 1, 797, 454 6 
21 | New Mexico........ | 1,048, 763 .4| 21] Michigan........... 1, 653, 192 4 
22 | Michigan........... | 964, 718 .8 22 | New Mexico........ 1, 500, 230 4 
23 | TOXÁ uie | 901,912 .8 23 | TEXAS. eue cores 1,477, 245 4 
24 ; Georgia and North 437, 083 ib 24 | Georgia and North 623, 515 2 
Carolina. Carolina, 

25 | North Dakota ...... 226,511 25 | North Dakota ...... 325, 967 

26 | California and 87,196 26 | California and 273, 398 
^ Alaska. 1 Alaska. .9 

27 , Oregon ............. 65, 618 27 | Oregon ............. 160, 075 

28 | Idaho .............. 2,030 28 | Idaho .............. 5, 180 
Total......... 301, 590, 439 100, 0 Total ......... t 367,032, 069 100.0 


KINDS OF COAL PRODUCED IN 1902. 


In discussing elsewhere the coal production of the United States in 
1902, only two general classes are considered—anthracite (in Pennsyl- 
vania) and bituminous coal, the latter including the small anthracite 
production of Colorado and New Mexico and comprehending lig- 
nites, semianthracite, and semibituminous coals, and the several sub- 
Inquiries are frequently received, 
however, for information as to the amount of these different varieties 
produced in each State. The following table has accordingly been 
prepared, classifying the total product in 1902 by varieties and States. 
It should be remembered that this classification makes no claim to 


varieties of bituminous coal. 
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technical exactness. It is simply made up from replies by operators 
to the inquiry ** Kind of coal produced,” and such replies are in some 
minor cases based on quite uncertain information. It is believed, 
however, that the classification indicates approximately the amount of 
each kind of coal produced and that it is sufficiently correct for prac- 
tical purposes. The table is arranged to show the States and the 
kinds of coal according to their importance. 


Classification of the coal product of the United States in 1902, by States and Territories. 


State or Territory. Bituminous. | Anthracite. enn Lignite. 
Short tons. Short tons. Short tons. Short tons. 
Pennsylvania .......................... 94, 525, 584 41, 373, 696 4,017, 878 | .............. 
TUN OI eee oci RSS EIS 32, 110 07 Plis 222,696 | iii 
West Virginia .......................... 18,440,226 |... oio 5,057,645 | .............. 
Ohio... voces A am EU ts 23.498.801 | secas coe exeo te eoa eo er REUS 
Alabama ulia ic ed T IRE AA AO ea see eed 
¡A iei DI PAESE 8,313, 880: |. msn vsu A A 
Colorado course ooo at ee di 6,073, 962 52,611 120,347 1, 100, 051 
Kentucky oia id 6,692, 863 A A AA 
LOW A cesses AAA A dta oes piat 
Mairylitid... 4.44 sea nd eR ue TERT 3,872, 523 | Lus sy uro du 1,399,086 | .............. 
A I ———— cece 5,253, 885 |................ 2, 149 10, 031 
A AAA cre rete ots 1, 448,634 |................ 207, 642 2,772,015 
Tennessee ——— ees 4,382 90685 AA A A 
iron), << ii S, B89; One A A AA 
MIFRIDIR da 2,498,283 |...........-..-- 664,398 | .............. 
Indian Territory ....................... 2.292049] A [eui aucene sens ae ease eee meee 
Washington ............................ 2,005,208 lisis 438, 675 187, S36 
ArKansas PEE 511,676 |... see ere 123, 763 | corri x 
Utah otc tncsert rs 1,573,453 |. odes gw E sats 1068 luis 
Montana rd is 1,550,876 AAA A 9, 947 
New MOK ICO. coe Vat rs os oe ake E DU 837, 389 41,326 A 170, 048 
Michigan...............eueseeeees esee 964, 718 |....... NUM eM site ol TER 
TEXAS AA ee uu Pd. 696,005 AAN eno ep RT x EQ 205, 907 
E I Id d IEEE IDA EROS EE RE 414083 MAA Dave iussa Mea axes 
North Dakota: oer IR ERU A A ciu rer Ld ats 226,511 
California 2522 uode pe ox EE ERE 2:990: AA rc Seven it 82, 064 
arr EA A Ten Rm 65, 648 
North Carolina .............. IOS 20 000 Nis pete A oats los a tetas nibus 
PBA Axed co. teenie seen ee eee Ne REIN tI 2, 212 
A co tue VERA RIO RRELUM ESL PAX c d tec AAA xe 


NOR Lari betes sd cestoss tes to tiras 238, 697, 631 41, 467, 532 12, 255, 842 4, 831, 770 
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Classification of the coal product of the United States in 1902, by States and Territories— 


Continued. 
State or Territory. nmn Block. Splint. Cannel. Total. 


— — 


Short tons. | Short tona. | Short tons. | Short tona. | Short tons. 


AAA A A EA 30, 905 139, 917, 962 
JODER US o Sse vere ne Swe Ks A E E tese mee de 32, 939, 373 
West Yirginis olo A AA A 938,254 | a134,701 24, 570, 826 
Lope a — DP 18:090]... curves 3, 007 23, 519, 894 
AA DAMIR ooo 6 eo oo sane Sas A A ebbe ax Ce tale eet ee cd 10, 354, 570 
PIQUA TS Sonore A ics apt MES b 1, 101, 544 1, 000 30, 000 9, 446, 424 
ColoradO: isse ossevssus cesorEeseR Ur p Di 002 A secl erede Ux As nda s suis 7,401, 343 
Kentucky sl 8,804 |............ c 65, 317 6, 766, 984 
IOWR. idas DOES ii x SER eee et suis esi USC 18,000 |............ 15, 000 5, 904, 766 
Marrandi aa du uie Sete A A ES boues. na 5,271,609 
Kansas ............. ————— P— — — À a ARA 5, 266, 065 
WSOIDIDR ra as E IA A AAA 4, 429, 491 
TODDORSOD A O AA A E 4, 382, 968 
MISSOURI RES RXCRCS VERI A UU sads 150 |. e kt 446 3, N90, 154 
MATIN CNET POL CS 20: 311 1 eua usa vs | eate dodo eade E tes 3, 182, 993 
Indian Territory ....................... DA 024 esses ao crees uc hawt gre wee intu PVC QR eae 2, 820, 666 
Washingtons. is vsrsesup esses A A sennen ises dacs pelea 2, 681, 214 
ATRANSAS In. eee nac 1,308,493 AAN cure exe TEE A 1, 943, 932 
Uta ELI EXORTU MIRROR 1,574, 521 
A eM O AN repr 1, 560, 823 
NOW MEXICO a vicerasesdoss v SRM RRe NM el ss OC UPHET 1, 045, 763 
A IA E rir women ox E us UI MO DOES 964, 718 
du C que rr UM er UM t 901, 912 
GOeOIRIL selon a O A a rea ve tuse esse eta du ex UEM MS 414, 083 
North Dak Oi DU ER T EPE evans vias TA] LE EN 226,511 
A E E E A A A E 84, 981 
OS nAn) o oiu Saleen wae eset a lia lan 65, 648 
North Caroling ma A A A arieni 23, 000 
AIRSER s oc eee rece RE Lene Ga abasic perc MP TRUM UN REI 2,212 
TGRNO esis se O A Alves tier wastes sccm eade | Sea eens te 2, 030 

Ota secet nu AES 1, 973, 006 | 1,146,528 | — 939,254 | 279,376 | — 301,590, 439 


aIncludes 124,701 tons of semicannel coal. 
b Includes 27,482 tons of semiblock conl, 
c Includes 1,600 tons of semicannel coal. 
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LABOR STATISTICS. 


The following tables show the number of men employed and the 
average number of days made by each during the last four years, by 
States, and the total number of men employed in the anthracite and 
bituminous fields of the United States, with the average time since 1899: 


Statistics of labor employed in coal mines of the United States, 1899-1903. 


1899. 1900. 1901. 1902. 


| Num- Average | Num- | Average | Num- | Average | Num- | Average 
State or Territory. ' ber of | number | berof | number | berof | number | berof | number 
days em- days em- days em- days em- 
active.| ployed. |active. ployed. | active.! ployed. |active.| ployed. 


——— —————— | eS | | | | ———— | creta 


Alabama ................... 238 18, 481 257 18, 967 236 16, 489 
Arkansas ................... 156 2, 318 219 2, 800 221 3,595 : 
California .................. a 287 369 309 378 289 a 217 
Colorado ................... 246 7, 166 264 7,459 253 8, 966 
Georgíia..................... b 291 637 | 5282 681 | 25291 b 796 
Idaho. s once A A O esee vals nier Sulis chem 20 
Ilinols................ T 223 86, 756 226 89, 101 220 47,411 
Indiana ....... sr | 218: 9,712 199 11, 720 194 15, 457 
Indian Territory ........... 212 4, 084 228 4,525 208 5,574 
¡O [ p — ste 229 10, 971 228 11, 608 218 12, 434 
Kansas ..................... 226 8, 000 232 8, 459 224 9, 461 
Kentucky .................. 2A, 7,461 227 9, 680 218 18, 727 
Maryland .................. 275 4, 624 203 5,319 262 5,827 
Michigan. .................. 232 1,291 261 1, 704 247 2, 944 
Missourl.................... 212 7,136 214 8,180 223 9, 789 
Montana .................-. 238 2, 878 252 2, 376 231 1, 988 
New Mexico................ 257 1, 790 261 2, 037 224 1, 849 
North Dakota .............. 154 210 142 326 198 402 
OTRO. dia xcu 200 26, 038 215 27, 628 198 38, 965 
Oregon .iLeesko kx eek e bg 238 124 273 141 228 265 
Pennsylvania bituminous. . 245 82, 812 242 92, 692 230 112, 630 
Tennessee .................. 252 6, 949 242 7,646 228 8, 750 
Vu Ci Mec KE ENT 256 2, 410 246 2, 844 264 2, 369 
Utah ups 265 "43 248 1, 308 259 1, 826 
Virginia .................... 252 1, 960 239 3, 631 279 8,912 
Washington ................ 259 8, 330 289 8, 670 276 4, 404 
West Virginia .............. 242 23, 625 231 29, 163 219 35, 500 
Wyoming .................. 261 4, 697 266 5,332 248 5, 250 
TOMI cost est Eereiesi 234 | 271,027 294 | 304,375 225 370, 056 
Pennsylvania anthracite .. 173 | 189,608 166 | 144,206 196 148, 141 
Grand total........... 214 | 410,635 212 | 448,581 216 518, 197 


a Includes Alaska. `  bIncludes North Carolina. 
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Statistics of labor employed in coal mines of the United States, 1890-1902. 


P SAN Bituminous. 

Year. Number, Average | Number | Average 

of days | number | of days number 
active. | employed.| active. | employed. 
TBO (2% hadi ee ve aa ates hee Dux Heb Ca D 200 126, 000 226 192, 204 
1891.5 5 ze ES EE A ducLUL ceases sles 203 126, 350 223 205, 803 
po oc E Pr PE P 198 129, 050 219 212, 898 
jns CLE SE 197 132, 944 204 230, 365 
js TTE E 190 131, 603 171 244, 603 
(pt Dc TEES 196 142, 917 194 239, 962 
1806.15 a ds 174 148, 991 192 244,171 
A a a E a E E A E RNR 150 149, 884 196 247,817 
T698 PD TETTE NETS 152 145, 504 211 255, 717 
som —— —— d ERN 173 139, 608 234 271,027 
W000 A iD 166 144, 206 234 804, 375 
jp npe UTE 196 145, 309 225 340, 235 
1909: A E D EO 116 148, 141 230 370, 056 


From the preceding tables, showing the production and the statistics 
of labor employed, the following table, in which is shown the average 
daily and annual tonnage per man, has been compiled. It shows that 
in 1890 the annual production per man employed in the anthracite 
region was 369 short tons. The average tonnage per man per day was 
1.845 short tons. In the bituminous region it was 579 short tons per 
man per year, and 2.56 short tons per man per day. In 1901 the 
anthracite employees produced an average of 464 short.tons per man 
per year. The average production per day per man was 2.37 short 
tons. The average production of bituminous coal per man in 1901 
was 664 short tons. The average tonnage per man per day in the 
bituminous fields was 2.94 short tons. The average efficiency, or daily 
‘tonnage per man, in the anthracite region has decreased from 2.50 in 
1899 to 2.37 in 1901; the bituminous average has decreased from 3.05 
to 2.94. On account of the long period of idleness in the anthracite 
region in 1902, that year does not form a fair basis for comparative 
statistics. Itshows, however, the lowest tonnage per man for the year 
for the entire period since 1890. Compared with 1901 the yearly ton- 
nage per man in 1902 shows a decrease of 40 per cent. The decrease 
in anthracite production was 38.8 per cent. On the other hand, an 
increased efficiency is shown in the labor performed during the 
time the mines were operated, from the fact that the daily tonnage 
per man increased from 2.37 to 2.4. The benefit secured by the aver- 
age bituminous coal miner from the idleness of his competitors in the 
anthracite field is exhibited in an increased tonnage per day, from 
2.94 in 1901 to 3.06 in 1902, and in an increase from 664 to 703 in the 
average tonnage per man for the year. 


320 MINERAL RESOURCES. 


Production of coal according to number of persons employed, 1890-1902. 


Anthracite. Bituminous, 

Year. ` -| Average Average |. Average | Average 
Menem-; Days tonnage tonnage | Men em-| Days tonnage | tonnage 

ployed. | worked. | per man per mun | ployed. | worked. | per man | per man 

per day. per year. per day. | per year. 
1890 eather lees 126, 000 200 1.85 369 | 192,204 226 2. 56 579 
VSO) PE 126, 350 208 1.98 : 401 | 205,803 223 2.57 573 
1899 1s yp Ew 129, 050 198 2. 06 407 | 212,893 219 2.72 596 
IBI eode rues 132, 944 197 2. 06 406 | 230, 365 204 2.73 557 
ISH ecco tered ken 131, 603 190 2. 08 395 | 244, 603 171 2.84 486 
p P 142, 917 196 2.07 406 | 239,902 194 2. 90 563 
1886 4.0 p EERRSE 148, 991 174 2.10 365 | 244,171 192 2. 94 561 
TOOT osi e ocu eed 149, 884 150 2.34 351 | 247,817 196 3. 04 596 
1898 RD 145, 504 152 2.41 367 | 255,717 211 8.09 651 
»[. Pe 139, 608 173 2.50 433 | 271,027 234 3.05 713 
13900 A 144, 206 166 2.40. 398 | 301,375 234 2. 98 697 
O dra 145, 309 196 2.37 464 | 340,235 225 2.94 664 
A ib OUs 148, 141 116 2. 40 279 | 370,056 230 3. 06 703 


On account of the peculiar conditions which existed in 1902 it is 
believed that the following table, showing the average tonnage per 
man, per year and per day, in each State during 1901 and 1902, will 
be of interest. As having a possible bearing upon such average capac- 
ity a statement of the machine-mined tonnage for each State in both 
years is also given. It should be remembered, however, that the 
extraordinary demand for soft coal in 1902 created a strenuousness 
for tonnage which to some extent overcame the influence exerted 
thereon by the use of mining machines. The following table shows 
that in addition to anthracite mining there were seven instances in 
which the yearly tonnage per man in 1902 was less than in 1901. In 
five of these instances the percentage of machine-mined coal to the 
total product for that State was larger in 1902 than in 1901. "There 
were only four cases in which the average bituminous tonnage per 
man per day decreased, and in all but one of these the percentage of 
machine-mined coal was increased. The average tonnage per man 
per year varied from 361 in the Indian Territory to 958.8 in Mary- 
land during 1901, and from 278.7 in Pennsylvania (anthracite) to 905 
in Maryland for 1902. "The daily tonnage per man was lowest in 
Texas for both years, namely, 1.38 and 1.43. It was highest in Mary- 
land—3.66 in 1901 and 3.74 in 1902. 
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Average production per man compared with production by machines in 1901 and 1902 


by States. 
[Short tons.] 
Average tonnage. Production by machines. 
State. Per year. Per day. Total acide by ma- “chine coal to 
1901. | 1902. | 1901. | 1902 1901 1902 1901 1902 

Alabama ................... 524 630 2. 22 2. 46 289, 051 300,670 | 3.17 2. 90 
Arkansas............. NUNT 577.7 | 540.7 | 2.59 2.88 102, 220 8,989 | 5.62 . 46 
Colorado ................... 642.6 | 826 2. 54 3.16 319, 678 857,279 | 5.60 11. 58 
Illinois ..................... 653 696 2.97 3.08 | 5,774,639 | 7,112,039 | 21.12 21.59 
Indiana .......... "— 533.5 | 611.1 | 2.75 2.98 | 1,852,058 | 2,421,842 | 26.77 25.63 
Indian Territory ........... 361 506 1.74 2.18 177, 233 119,195 | 7.31 4. 23 
lowa add dad 444 475 2.04 2.09 | 110,980 110,489 | 1.97 1.87 
Kansas ................- esee 493.6 | 556.6 | 2.20 2.53 37, 979 48, 000 77 .91 
Kentucky .................. 530.7 | 491.5 | 2.49 2.35 | 2,254,711 | 3,091,626 | 41.21 45. 82 
Maryland .................. 958.8 | 904.6 | 3.66 3.74 177, 724 252,753 | 3.47 4.28 
Michigan................... 545.4 | 411.6 | 2.21 2.40 177, 969 196,248 | 14.33 20. 34 
Missouri...................- 395.3 | 399.5 | 1.73 1. 98 153, 879 223,969 | 4.04 5.76 
Montana ................... 647 805 2.80 2. 98 748, 981 691,669 | 53.64 44.31 
New Mexico......... eke 438 567 1. 96 2.61 2, 700 71,744 .24 6.84 
OBI osa ee eat 652 604 3.29 3.02 | 9,908,316 | 12,094,641 | 47.30 51. 42 
Pennsylvania: 

Anthracite ............. 464.3 | 278.7 | 2.37 2.04 iaa PTE Cees MST AEREA CU AA 

Bituminous ............ 808 875 3.53 8.52 | 29,591,368 | 35,058,038 | 35.95 35. 57 
Tennessee .................. 401.7 | 501 1. 76 2. 18 220, 573 303, 995 6.07 6.92 
Texas o ccovecte E eure dure 363 381 1.875 | 1.43 22,420 25,500 | 2.02| . 2.83 
A A 772.6 | 862 2. 98 3. 33 14, 738 74,502 | 1.11 4. 81 
Virginia..... A ate) 657 814 2.355 | 2.78 233, 275 132,709 | 8.55 4.17 
Washington ................ 657 | 609 | 2.05 | 2.2 6,500 |............ .25 |........ 
West Virginla .............. 778 692 3.55 3.38 | 4,817,943 | 5,738,045 | 20.01 23. 35 
Wyoming .................. 871 843.7 | 3.51 3. 40 804, 826 588,302 | 17.94 13. 10 


COAL-MINING ACCIDENTS. 


In the following table is presented a statement showing the number 
of fatal and nonfatal accidents occurring in the coal mines of the United 
States during 1901 and 1902, so far as it has been possible to obtain 
statistics of this kind. The statement shows also the number of men 
killed per thousand employed, and the total number of tons of coal 
mined in each State for each life lost. "These statistics have not been 
collected directly by the Geological Survey, but have been obtained 
from the reports of State officials or by correspondence with the mine 
inspectors or other constituted authorities. The sources of the infor- 
mation included in the following tables have been as follows: 

Alabama, the annual report of Mr. J. De B. Hooper, State mine 
inspector; Arkansas, Mr. Martin Rafter, State mine inspector; Colo- 
rado, Mr. John D. Jones, State coal mine inspector; Illinois, from 
the annual report of Mr. David Ross, secretary of the bureau of 
labor statistics; Indiana, from Mr. P. H. Penna, State coal mine 
inspector; Indian Territory, from the report of Mr. William Cameron, 
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Territorial coal mine inspector; Iowa, from the annual report of the 
State mine inspectors; Kansas, Mr. D. R. Castleman, the State secre- 
tary of mine industries; Kentucky, from the report of Mr. C. J. 
Norwood, State inspector of mines; Maryland, Mr. James P. Carroll, 
State fins inspector; Michigan, from the report of the Bureau of 
Labor; Missouri, from Mr. Charles Evans, inspector of coal mines; 
New Mexico, from the annual report of the Territorial mine inspector; 
Ohio, from Mr. E. G. Biddison, State mine inspector; Pennsylvania, 
from the annual report of Mr. James E. Roderick, chief inspector of 
mines; Utah, from Mr. Gomer Thomas, State mine inspector; Wash- 
ington, from Mr. C. F. Owen, State inspector of coal mines; West 
Virginia, from Mr. James W. Paul, chief mine inspector; Wyoming, 
from Mr. Noah Young, chief mine inspector. 

To each of these officials the writer desires to express his sincere 
appreciation of the assistance rendered by them in the preparation of 
these statistics. 

In the States and Territories included in the following tables the 
total number of lives lost in 1902 was 1,951, as compared with 1,467 
in 1901; the total number of men injured was 3,643 in 1901 and 3,438 
in 1902. The largest number of lives lost per 1,000 employees in 1902 
was in Wyoming; the smallest number was in Missouri. The smallest 
production for each life lost in 1901 was in the Indian Territory, and 
the largest was in Maryland. In 1902 the smallest production for 
each life lost was in Tennessee and the largest was in Indiana. The 
largest number of men killed per thousand employed in 1902 was in 
Tennessee, where 200 men out of a total of 226 were killed by the 
explosions in the Nelson and Fraterville mines. 


Fatal and nonfatal accidents in coal mines of United States in 1901. 


Number | Number 
Number | Number | of lives of tons 


State. of men | of men | lost per | mined for 
killed. | injured. | 1,000 em- | each life 
ployees. lost. 
Alabama Siurana E oba TW ERR iee 41 (a) 2. 36 221, 928 
ATKHDBHS.. ci A vous etis asus quies eaae 18 63 5.73 100, 896 
Colorado ii ds di oi 55 81 6. 20 103, 637 
Ilinois Pas iavee cere aa 99 422 2.24 263, 716 
Indis DB cual enone rea ER tu ERE AEQ RE CERES (a) (OY fosses: (a) 
Indian Territory Oss cise iode oii is 49 98 7.31 49, 424 
JOWA RE A bie wes eii sale ueque E eI MM US 29 59 2. 29 193, 707 
hero MT CEP TP A A 16 85 1.61 304, 985 
KoHntücky oo uus añ 21 109 2.04 2773, 499 
Maryland eec ROREM 12 110 2. 25 426, 094 
Michigan unu eua eee ry sr ed eso t cued uuu dali utes 6 18 2.64 206, 874 
MISSOUEIL. esos ORO Sa eos ve wenn te DE DIAS Nea Ke addu quee e V Ed 15 16 1.52 203, 333 
MONDANA cise Cu e PESE nas esu tes Uude vl a NEAR E D e qa (a) (d). | PP (a) 
New MENTES EE 9 11 3. 63 135, 281 


E AEn EIL i LE 72 432 2.24 290, 886 
' a Not reported. b Fiscal year ending June 30, 1901, 
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Fatal and nonfatal accidents in coal mines of United States in 1901—Continued. 


Number Number 
Number | Number | of lives of tons 


State. of men | of men | lost per | mined for 
killed. | injured. | 1,000 em- | each life 
ployees. lost. 
Pennsylvania: 
PATCH CUO ci oes o pene ter ehe RD RE RI DEREN RES 513 1, 243 3. 53 131, 524 
Bituminous caes oxi us pM ER DR nee eu E pau 301 656 2.95 273,288 
Tennessee p ————M—À——ÓÓ€ (a) (a). juo deser (ay 
A a a a a a e a aea r ae a 9 12 5.26 146, 957 
WASDIO TOD A e E a aE 27 82 5. 94 95, 489 
West Virginie ERE pM 134 181 4.33 179, 595 
Wyoming viov bor bia oa E Ead ME pU ES SE 41 12 7.96 109, 399 
Total for 18 States and Territories..................... 1, 467 3, 643 3. 04 b 185, 668 
Fatal and nonfatal accidents in coal mines of United States in 1902. 
Number | Number 
Number | Number] of lives | of tons 
State. of men | of men | lost per ^ mined for 
killed. | injured. | 1,000 em- ' each life 
ployees, lost. 
Ala DRHIB. A LN KE PEE E 50 (a) 3.04 207, 091 
ATERISRN da iaa | : 13 29 3. 62 149, 5; 
COIGPHIO eoo var fecun ec dw vene uei Ve oie Sees i 73 105 8.15 101,384 
E AA E E RI ed do| aas) :9í9H 
Iudiana................. cala | 24 145 1. 55 393, 593 
Indian Territory Cu sa duals es eee need catenin AAA | 33 83 5. 92 85, 475 
LOWS c | 55 79 4.23 100, 258 
| LUC MINI" ————re I é 71 3.17 175, 536 
A sted oad: 19 129 1.39 | 955,120 
MAT 1A GU s ces cc eet Desa ben esas a ens Sew EE STRA E Ene eon sibsr iesu nee e ag sie da i 
MICHIGAN Er PPM AN 7 19 3 137, 817 
MISSOURI do odas beans QE MN | PIN 10 18 1.03 389, 032 
SOIT V cites A telecast | 12 14| 6.19 130,069 
Now MexicoSo dio ce iden ccd od Dua tes ne eee | 17 27 10 66, 644 
oin e 81 451 2. 08 289, 085 
Pennsylvania: 
Anthracite T C —————— orm 800 641 2.03 137, 632 
Bituminous..:-.císe e aco ER der P Ee is ""—  — ta 456 861 4.05 215, 943 
TENES MT "Rr 226 42 25.51 19, 446 
LOA ETN TL H———— ——Ó 8 17 4. 38 196, 815 
WES OM PU 34 54 7.7 78, 040 
West VITRINA si AS A Via va ie 159 223 4. 48 154, 533 
WYOmDIDf ¿caia ha tus cee aT ER ri eue d LP SUP tet S DUE 190 24 3 23, 313 
Total for 20 States and Territories...................... 1,951 3, 438 93. 72 148, 033 
a Not reported. € Fiscal year ending June 30, 1902, taken from State report. 
b Averuged. d Includes only men so injured as to lose one month of time. 


PRICES. 


The following tables show the fluctuations in the average prices 
prevailing in each State since 1898, and also the average prices for 
anthracite and bituminous coal in the United States since 1880. These 
averages are obtained by dividing the total product, including colliery 
consumption, into the total value. 
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Average prices for coal at the mines since 1898. 


[Per short ton.) 
State or Territory. 1898. | 1899. | 1900. | 1901. | 1902. 
Alabama oko A n DEM Dead epi ares $0.75 | $1.09 | $1.17 | $1.10 $1.20 
ATLADIAS Si ie daw e Russ Sh e visos bara fi qus 1. 08 1.17 1.14 1.14 1.31 
Ca HOEIDIB ni ad 22.65 | a2.76 | a3.12 | a2.65 a3. 14 
"uno. nmm wee] 115| 1.12| 1.12| 1.13 1.13 
GOOTRIA ape D" .81 1. 00 1.17 1.20 b1. 42 
TARADO MEC 2.57 6. 00 5.00 |........ c2. 50 
A Eben t eec to op EL DM dra .78 85 1.04 1.03 1.03 
Indiana A eor e EEtrel4 separa ves exu dep es EMEPS .81 88 1. 08 1.01 1.10 
Indian Territory iue ee Sao uas pe ra RT ask UE TENERAS REN 1.82 1. 48 1. 45 1.62 1.51 
Jowa qve ss 1.14 1.2 1. 38 1.39 1. 47 
A ————————————————À doses 1. 09 1.16 1.22 1.2 1.30 
PS A IA A I d de Ard 799 | | .79 92 96 .99 
Maryland sss ete tubes ExVE dU D VES a E Ness eaae .76 76 98 99 1.06 
Michigan D TN 1.47 1.39 1. 48 1. 41 1.71 
MIBOUT dd O a 1.07 1.20 1.21 1. 24 1.38 
MODADA adas ee DOE egeat 1.57 1.57 1.63 1. 44 1.65 
New MOR ICG 2 ora S SEMPUS S EE 1.35 1.39 1.37 1. 42 1. 43 
North Caroline. cionado 1.25 1.30 1.82 1.25 (d) 
North Dakota: |. ooi vcore reine eden ERU REESE EE RE 1.11 1.19 1.22 1. 29 1. 44 
Ohio......... A neat de ————— 83 .87 1.02 1.00 1.14 
OTERO hoe eee ceste ka eee DUE es BA Rete ehe Reed ep e utes 3. 65 3.00 8. 74 2. 62 2. 44 
Pennsylvania bituminous.................... cece nee eere nee .67 76 97 99 1.08 
TenfleBSBee ois cocci doque nep X Rai e Sed x be pe REA deseo Dd an Rc. 71 . 88 1.14 1.12 1.23 
TOXIN iuto EYeRR Su E A etn e siu sess oeeeue se ie des 1. 66 1. 51 1. 63 1.72 1. 64 
A teehee A ee a eee E 1.27 1.27 1.26 1.26 1.14 
Vicos aa 59 62 89 86 .80 
Washington eoo ons O AOL E NE. 178| 1.78| 1.90| 1.66 1.72 
West Virginia ...............0.ccececcceceeccccececcecececeees a 63 81 8| 10 
O e acus Paese UTERE De | 128| 1.24] 1.86] 1.85 1.18 
Total bituminous............... eese RAPINIS ! s| .87| L04  LO4| 1.12 
Pennsylvania anthracite............................ esee | 1. 41 1. 46 1. 49 1.67 1.84 
General average....................-ce esce ne reser | . 95 1.01 1.14 1.19 1.22 
a Includes Alaska. c Includes Nebraska. 
bIncludes North Carolina. d Included in Georgia. 
Average price per short ton of coal in United States for 23 years. 

Year. Anthracite. Bituminous. Year. Anthracite. | Bituminous. 
1880. ooo Sees ERES $1.47 II AA $1.57 90. 99 
A de redii 2.01 ¡AM 1.59 96 
A edad 2.01 ¡MA AA 1.51 91 
DSBS A Deva ide 2. 01 1.07 || 1895... ia 1. 41 86 
ISBÉ nace AEn era rta 1.79 94 || 1896................... 1.50 83 
INNO as 2.00 1-13 || 1897... cox ou 1.51 .81 
o oop ordotsa 1.95 1.05 || 1898. ores eens eee cae 1.41 80 
LGBT hres sco rh x 2.01 ¡O A 1.46 87 
o AA 1.91 1.00 || 1900... oos cena 1.49 1.04 
LOSS PRENNE 1.44 99 || 190). ic ees 1.67 1.0 
TBO MM I 1. 43 99 11-1902... onere REREIVÉ 1.891 1.12 
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COAL MINED BY MACHINES. 


Although there were a number of States in which there was a 
decided decrease in the use of mining machines in 1902 as compared 
with 1901, the total for the United States exhibits a marked increase 
in the number of machines used, in the machine-mined product, and in 
the percentage of machine-mined coal to the total output. The States 
in which the number of machines and the machine-mined tonnage 
decreased in 1902 were, with the exception of Wyoming, States in 
which comparatively little development in the mechanical production 
of coal had been made. All of the States where the use of machines 
had exerted any significant effect upon the production prior to 1902 
showed substantial increases in that year. Ohio enjoys the distinction 
of the largest proportionate production by the use of machines, more 
than half the product of that State in 1902 having been machine mined. 
Ohio also stands second in the total of machine-mined coal, Pennsyl- 
vania being first. Illinois ranks third in the amount of coal produced 
by machines, West Virginia fourth, Kentucky fifth, and Indiana 
sixth. It will be noted that these six States comprise the well-known 
"competitive? coal fields. "They produced 75 per cent of the total 
output of bituminous coal in the United States and 94 per cent of the 
total machine-mined tonnage in 1902. 

The total machine-mined product reported for 1902 was 69,611,582 
short tons, an increase, as compared with 57,843,335 short tons in 1901, 
of 11,768,247 short tons, or 20 per cent. As the total production of 
bituminous coal in the United States in 1902 was 15 per cent larger 
than in 1901, it will be seen that, on the whole, the production by the: 
use of machines has more than kept pace with the increased output. 
In fact, as shown in the following table, the percentage of the machine- 
mined product to the total output has increased from 25.68 in 1901 to 
21.09 in 1902. 

The statistics for 1902 as compiled in the following tables have all 
been obtained from the reports of the coal-mine operators to the Geo- 
logical Survey. It is possible that the falling off in machine produc- 
tion in some States has been due to the failure of operators to reply 
to this particular inquiry on the Survey schedules. Where no machines 
have been reported, it has been considered that none was in use, 
although the same mines may have reported the use of machines in 
1901. 

Of the 5,418 machines in use in 1902, 3,185 were of the **pick" or 
“puncher” type, 2,182 were chain-breast machines, and 51 were of the 
long-wall design. 

The statistics in regard to the production of coal by machines in 
the last five years are presented in the following tables, which show the 
number of machines in use, the number of tons mined by machines, 
the total production of the States in which machines were used, and 
the percentage of the machine-mined product to the total: 
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Bitwminous coal mined hy machines in the United States in 1898, 1899, 1900, 1901, and 


1902. i 
Number of machines in ure, 
State. e m —— - A — 
1898 | 1899. | 1900. | 1901. | 1902 

Alabama ................. Mem I UMP 37 531 5 82 66 
ATKARDSRES oed s i rete e en RC PER e od dads EN V eR UE 21 16 20 20 7 
Colorado 6.524 A mu uU. c ee aay 43 63 90 62 98 
LADOS LE Besa eae esi iei e Sepe eae 392 410 430 464 5908 
A RARE Ra i WX tav Ed qa Ut Dam RE Rd RE 233 247 254 256 269 
Indian Territory en ouest peo ee a dece NOTIS RES 76 74 58 47 23 
ION B. uus ced gid CE = SY ite fce RE ae Rn INR Ra e pe RR ee ae D RR * 66 41 40 o3 31 
KANSAS Gi ——— ————————— tense 2 3 3 4 6 
KOUTUCKY-. quce dl eX cheeks qe Hees Shenk oe eee EN MS 158 189 239 237 318 
Maryland ov acra aU eee ad een sd EDIT d dd REGES NM M Lo ER RAS 8 10 15 25 

Mg m" Se ee Aes wee eee ee eee eas 7 25 33 31 
NI ISSOUTL oo wk RI e Debt s e ea aee ee iine dats utet. a uii. 4 9 15 21 20 
MORTAR AAA on LIAC E ERR WE ER 62 75 81 70 65 
NOWOMOXIGO. vr OE a e eR rosea equ od epa LR NA ERR 29 14 21 6 17 
North Dakoti o sesoirRI E ER EICR QU VU EEUU E ECCE FEES 7 5 7 7 10 
OIDs dos si deis O REA REUS a a E a 245 278 311 76 559 
PeunsyIvanlio sq seus eee yews coer eens et a REED EUER Pact nie 1,085 | 1,343 | 1,786 | 2,058 2, 620 
TENDER roe $e let ene aeu tke PEST E EE E d i EES 19 22 18 21 38 
ONS ria oi odes We aioe aE oe ESS UE E aa Raa RC in died D lessees le onset 8 8 
DB cassetto nde aed A VENAE I a aue edad eee eee aede eas eR RA 13 13 
VIEIRA A 8 8 9 6 11 
Washington iue RA AAA ARAS AAA 2 2 A cocer iis 
Weal PAD PPM I ————————————ms 86 154 327 408 579 
MW VOI oy e sein td i nete rea el ee ee E 48 56 69 74 69 
TOU teen vnda ore edis ead Peete den bubus Seed 2,622 | 3,125 | 3,907 | 4,341 5, 418 

| Number of tons mined by machines. 
State. Se : A Meo pepe ene 
1898. 1599. 1900. 1901. 1902. 

ATADAMA is me ue aC AUR QUA UR See 298, 170 | 260, 441 370, 150 239, 051 300, 670 
AA axo eta eie eund 152, 192 146, 899 219, 085 102, 220 8, 989 
A sere WR wn Lease | — 225,616 527,115 ' — 756,025 319, 678 857, 279 
iia tades nud | 8,415,635 6,085,312 | 5,083,594 | 5,774,639 | 7,112,039 
O eon sec ea ie e RR DA 1,414,312 1,713,125 | 1,774,045 | 1,852,058 | 2,421,342 
Indian Territory cnc uus aye eur 274, 370 276, 180 239, 424 177, 233 119, 195 
TOW Nite see ee a a Vea d p aca 218, 852 124,721 132, 757 110, 980 110, 489 
KANNAS cesa A 11,722 10, 271 46, 161 37,979 48, 000 
Kentucky .........sseeese ee n e eere 1,300,676 1,625,809 | 2,339,944 | 2,254,711 | 3,091,626 
Müury ANG di a 16,515 | 138, 014 177,724 252, 753 
A A E GEA 1, 456 61,055 | 191,577 177, 969 196, 248 
MISSORE vii.ecdecereus E aN 52, 864 55,154! — 110,036 153, 879 223, 969 
Montana ii a ere tke y aue al ets 681,613 843,710 | 1,045,115 748, 931 691, 669 
NOW MexICO. eect esce erecta ewe Rd EN 163, 849 260,773 112, 000 2, 700 71,744 
North Dakota osrcrsconia ici 65, 030 38, 066 33, 905 43,574 89, 838 
ONO a o DEA wad OR m 5,191,375 | 6,822,524 | 8,835,743 | 9,908,316 12, 094, 641 
PennsylIvanik ici exe e oen 16,512, 480 | 22,000, 722 | 26, 867,053 | 29,591,368 | 35,058, 038 
TONES LM 152, 002 208, 033 176, 872 220, 573 303, 995 
ORNS Co P ID BIG [i osos s radiate (Ge edee ERES TA 22, 420 25, 500 
Ui MUNERE TED A 14, 738 74,502 
A core ea MR RENE 244, 170 265, 000 231, 269 233, 275 132, 709 
Washington aucto eee tee ERI et Node eua amu ot 14, 640 10, 000 6,500 AAA 
West Vii do dado 1,323,929 | 1,881,125 | 3,418,377 | 4,817,913 | 5,738,045 
WSYODUÜlUR. ce Re uite es ib tua de 631, 431 603, 712 653, 314 804, 826 585, 302 
A NEA denies 32,413, 14 | 43,963,935 | 52,784,523 | 57, 843,335 | 69,611,582 


COAL. 


327 


Bituminous coal mined by machines in the United States in 1898, etc.—Continued. 


Total tonnage of States using mining machinery. 


State. - -—— co ——-— 4 ae 
: 1898, 1899. 1900. 1901. 1902. 
Alabama «disidencia 6, 535, 283 7,593, 416 8,394, 275 9, 099, 052 10, 354, 570 
Arkansas 2.05605 var chee EO EE 1, 205, 479 843,554 1, 477, 945 1,816, 136 1, 943, 932 
Colorado ....................... 4, 076, 347 4, 776, 224 5, 244, 364 5, 700, 015 7,401, 343 
Illinois ty veces eee ea Y 18, 599, 299 24, 439, 019 25, 767, 981 27, 331, 552 32, 939, 373 
Indiana iii 4, 920, 743 6, 006, 523 6, 484, 086 6, 918, 225 9, 446, 424 
Indían Territory ............... 1, 381, 466 1, 537, 427 1, 922, 298 2, 421, 781 2, 820, 666 
ID ee 4,618, 842 5,177,479 | 5,202,939 5,617, 499 5,904, 766 
A I S.A UMS 8, 106, 555 3, 852, 267 4, 467, 870 4, 900, 528 5, 266, 065 
Kentucky .............. eee 3, 887, 908 4, 607, 255 5, 328, 964 5, 469, 986 6, 766, 984 
Marylandis idea doctas aea ue eds 4, 807, 396 4, 024, 688 5, 113, 127 5, 271, 609 
MIOIBEHD 6.4.0 esc ca-teseeeeese 315, 722 624, 708 849, 475 1, 241, 241 964, 718 
Missouri eos tian seen eg 2, 688, 321 8, 025, 814 8, 540, 103 3, 802, 088 3, 890, 154 
MONTADA. siesta 1, 479, £03 1, 496, 451 1, 661, 775 1, 396, 081 1, 560, 823 
New Mexico.................... 992, 288 1, 050, 714 1, 299, 299 1, 086, 546 1, 048, 763 
North Dakota .................. 83, 895 98, 809 129, 883 166, 601 226, 511 
OB lO xr EE ie 14, 516, 807 16, 500, 270 18,985,150 ' 20,943, 807 23, 519, 894 
Pennsylvania .................. 65, 165, 133 74,150, 175 79,842,826 | 82,305, 946 98, 574, 367 
Tennessee ................eeeees 3,022,896 | — 3,330,659 3,708,062 | 3,633,290 4, 382, 968 
A ON 686 994. AN AA 1, 107, 953 901, 912 
A A A A Eu EE DE 1,322, 614 1, 574,521 
Virginia ........Luseuseeeees esee 1,815,274 2,105, 791 2, 393, 754 2, 725, 873 3, 182, 993 
Washington cones cesse A 2, 029, 881 2, 474, 093 2,018, 217 lasse cope des 
West Virginia .................. 16,700,999 | 19,252,995 | 22,647,207; 24,068,402 24, 570, 826 
Wyoming.............. eee enes. 2, 863, 812 3, 837, 392 4,014, 602 4, 485, 374 4, 429, 491 
TOUR) AA ecu teat esce 158, 963, 666 | 191,144,219 | 209, $64, 639 | 225, 251, 934 256, 927, 491 
Percentage of total product mined by machines. 
State. MEE E M DIC C CIMA 
1598. 1899. . 1900. 1901. 1902. 

Alabama oec ERU Uie 4. 56 3. 43 4.41 8.17 2. 90 
Arkansas ................leeeee 12. 63 17.41 14.82 5.62 . 46 
Colorado......................e. 5.54 11. 03 14. 42 5. 60 11.58 
INinois ose lE IDEE MAD 13. 36 24. 90 19. 73 21.12 21.59 
Indiana Sci a slds 28.74 28. 52 27.36 26. 77 25. 63 
Indian Territory ............... 19. 86 17. 96 12. 46 7.31 4.?3 
IOWR iden ER bee vut 4.74 2.21 2. 55 1.97 1.87 
KANSAS TEES .94 1.04 1.03 277 .91 
Kentucky exe XE ES 35. 15 35. 29 43. 91 41.21 45. 66 
Maryland dosis bes ESAE .94 3. 43 8. 47 4.28 
Michigan....................... . 46 10. 20 22. 55 14. 33 20. 34 
MISBOUTI o nrbes ues ade no 1.97 1. 80 3.11 4.04 5.76 
Montana ....................... 46. 06 56. 38 62. 89 53. 64 44.31 
New Mexico.................... 16.51 24.81 8. 62 . 24 6. 84 
North Dakota................... 71. 51 38.52 26. 15 26. 15 39. 66 
ONO oe cates E UE SE 35. 76 41.35 46. 53 47.26 61.42 
Pennsylvania .................. 26. 34 29. 67 33. 65 35. 95 85. 67 
Tennessee ...................... 5.03 6.04 4.77 6.07 6. 94 
MOXOS cease cox up recs exis 2529 cata dret cose exea ec E EAE 2.02 2.83 
o A CP rep Rr let we NN: eS NOE 1.11 4.81 
Virginia D 13. 45 23. 06 9. 66 8. 55 4.17 
Washington n sa EET ea eee eas .72 . 40 E TORUM ET 
West Virginia .................. 7.93 9. 27 15. 09 20.01 23. 35 
Wyoming................... ses. 22. 05 18. 07 16.27 17.94 13. 10 
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ARTIFICIAL FUELS. 


In this report for 1901 all the information obtainable on the manu- 
facture of fuel briquettes was given in a brief paragraph, which stated 
that the manufaeture of artificial fuel had made little or no progress 
in the United States, the chief reason being the cheapness and superi- 
ority of raw fuels. Since that paragraph was written the conditions 
have undergone several changes, some of which are of considerable 
importance. From one cause or another or from a combination of 
a number of causes the cost of coal to the consumer in 1902 was 
higher than for many years. Prices have been advancing steadily 
since 1898, and in 1902 the average selling value per ton at the mines 
for both anthracite and bituminous coal was 40 per cent higher than 
in 1898. The altered conditions affecting the consumption of anthra- 
cite are referred to elsewhere in this report, and statistics are given 
showing to what an extent the small sizes of anthracite coal formerly 
wasted are now being utilized and how these are being recovered by 
washeries from the old culm banks in the anthracite region. "There 
is, however, a large amount of coal lost in the form of dust or finely 
pulverized material which may be utilized if it can be put into con- 
venient shape for domestic consumption. The slack now wasted or 
sold for little or nothing at many of the bituminous mines in the 
United States can be utilized to advantage if compressed into briquettes; 
and results obtained in foreign countries in the use of lignite and peat 
in briquetted form should encourage the producers in this country to 
similar methods. And in fact there are many indications that the 
time is not far distant when these now neglected fuel resources will be 
utilized. This is particularly true in regard to the bituminous slack 
and lignites of the Middle West and Rocky Mountain States. Some 
of the more important producers in those sections have been making 
investigations of the subject with the idea of ascertaining the most 
practical and economical methods to apply to their particular products. 
It is understood that an important feature of the mining exhibit at the 
Louisiana Purchase Exposition will consist of a series of practical 
tests of ores and other minerals, and prominent among these will be 
tests for making briquettes with different fuels and binding materials. 
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LABOR TROUBLES. 


The scenes of the principal labor difficulties in 1902 were laid in the 
anthracite regions of Pennsylvania, the New and Kanawha river dis- 
tricts of West Virginia, and in the State of Michigan. The anthracite 
troubles resulted in a decrease of nearly 40 per cent in production to 
the operators as compared with 1901; 145,000 men were made idle for 
98 working days (based on an average of 4 working days for each man 
a week); and the public was put to greater inconvenience and annoy- 
ance for want of fuel than had ever been known before in the history 
of the country. The strike in the anthracite region of Pennsylvania 
in 1902 will be long remembered by operators, miners, and the public 
as one of the most stubbornly contested struggles between employers 
and employees that has ever taken place in the United States, and it 
was finally terminated through the friendly intervention of President 
Roosevelt, acting in the capacity of a private citizen. The total num- 
ber of working days lost by this strike is estimated at 14,210,000, 
which, at an average of $2.50 a day, meant a loss of about $35,000,000 
in wages. 

The strikes in West Virginia were for the purpose of forcing a 
recognition of the union upon the operators. ‘This was finally accom- 
plished in the Kanawha River, but in the New River district the 
attempt failed of its purpose. The time lost in West Virginia in 1902 
was nearly twice as much as that lost by strikes in all the United States 
in 1901. The estimated loss of tonnage for the State caused by the 
strike was about 4,500,000 tons, although on account of increased 
activity in other portions of the State there was no actual decrease in 
output as compared with 1901. The principal issue involved in the 
Michigan strike was the delivery of mine cars, the miners claiming 
that the companies should deliver the cars to and take them from the 
working places, instead of to and from the room entrances. The 
strike was lost. Michigan’s production, which has only been devel- 
oped to proportions of importance during the last three or four years, 
lost nearly 25 per cent in tonnage by the strike of 1902. 

The statistics of labor troubles in the coal mines of the United States 
in 1901 and 1902 are shown in the following tables: 


330 : MINERAL. RESOURCES. 


Statistics of labor strikes in the coal mines of the United States in 1901. 


j Average 
State or Territory. i Total UAYS number ot 

strike. i ys lost 

per man. 
A DANN A ii o quM ane 1,170 14,071 12 
rol Ur c 1,527 86, 045 56 
NN OIG oce ici per A E aed N 3, 740 79, 245 21 
II aoe eee esos PUER Senet Cc i bck Eutai tto. 1,027 40, 812 39 
jb: bites ten E bs AR ee eRe E E ESS 401 16,171 40 
Kansas ................... A A E Re Sisiet ele eie se 60 300 5 
Kentucky oases docens Lew ectda cee II A a UE Sauna 933 22, 707 35 
MISSOUF sive iia 1,042 81,318 80 
Monsieur ci A mien eR RID SEM Ed pus 285 14,175 49 
New ofer P -————— ea ia ea 766 32, 949 43 
North Dakotts oes a $2 224 7 
ORO exis er ere es teenies vor cuces star ambae be a Eae 2,724 106, 177 88 
Pennsy!VAUIG s oo ccs See A sos Swat REUS ERU ERU RES 2,541 125, 116 49 
Tennessee ai ne Bede chicka AA da 1,705 82, 730 49 
TOXüü eccles Rh eiu swansea haw Ecke rho OPNS RC S ses CAE 118 226 2 
GAB A D ERNNOER ese tente c dtes a E e UN RM a dass 754 23, 055 80 
VIII rro rera neuster MUI ARS 175 3, 200 18 
West Virginin- ia REM E senres earo Os ad os Semele 1, 438 45, 161 81 
WYOMIDE tE 160 1,120 7 
Tota ooo SAA UEM RN T d Een: 20, 593 733, 802 85 

Statistics of labor strikes in the coal mines of the United. States in 1902. 

Average 
State or Territory. en ou Total days number of 

strike. lost. days lost 

per man. 
Alabama 32.0.5 RS AR A SEU I DAE eE 6, 069 139, 783 23 
ATEHDSHS- oro AAA EDITI S DET e 14 140 10 
COLORADO 2 coe es nee Eb eee aes WR ESPERE E ETE M eee 444 20, 845 47 
TINGS Tr 3, 916 65,231 17 
A A tae oeets 1, 824 23, 693 13 
Indian Territory c da 150 9, 000 60 
ROWE y TIN A A A OS cand 363 6, 480 18 
KANSAS AAA O 334 17, 256 62 
Kentucky italia us PER EID. SR MI BEES ET EOD PEE 1, 248 22,184 18 
MOPVIONG Ou P PESE Rata 
MICA esed chal cance dasa aid 1, 935 239, 146 124 
ec "p 1,364 61,278 45 
MONTANA PPP" 686 7,636 11 
New MEXICO ais torso e vie E Eid uix ere eoa pe Ra d a eR EE 470 9, 820 21 
North Dakota T ———————————— 8 8 1 
OWING ogc obse ais ie heat e av ut Uie ed MU UA SOC EE REUS 8, 769 70, 534 19 
Pennsylvania bituminous.............................. cl e eee 12,580 264, 862 21 
Tennessee P Pu 1, 904 136,347 72 
(uoc ——— MH——————ÁÀ——— e. 50 90 1 
béis2or t S CE 205 6, 875 29 
Washington «29 2222 A s aus eR EU cives are xau bs asse 
West Virginia ooi oues A ER Weekes eve te 18,129 | 1,362,054 79 
A O r a daS 55,452 | 2,462,217 44 
Pennsylvania anthracite (approximate).......................... 145,000 | 14,210, 000 98 


COAL. 331 


IMPORTS AND EXPORTS. 


The following tables have been compiled from official returns to the 
Bureau of Statistics of the Department of Commerce and Labor, and 
show the imports and exports of coal from 1867 to 1909, inclusive. 
The values given in both cases are considerably higher than the aver- 
age “spot” rates by which the values of the domestic production have 
been computed. 

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per 
long ton; from 1843 to 1846, $1.75 per ton; 1846 to 1857, 30 per cent 
ad valorem; 1857 to 1861, 24 per cent ad valorem; 1861, bituminous 
and shale, $1 per ton; all other, 50 cents per ton; 1862 to 1864, bitu- 
minous and shale, $1.10 per ton; all other, 60 cents per ton; 1864 to 
1872, bituminous and shale, $1.25 per ton; all other, 40 cents per ton. 
By the act of 1872 the tariff on bituminous coal and shale was made 75 
cents per ton, and so continued until the act of August, 1894, changed 
it to 40 cents per ton. On slack or culm the tariff was made 40 cents 
per ton by the act of 1872; was changed to 30 cents per ton by the act 
of March, 1883, and so continued until theact of August, 1894, changed 
it to 15 cents per ton. The tariff act of 1897 provides that all coals 
which contain less than 92 per cent fixed carbon, and which will pass 
over a half-inch screen, shall pay a duty of 67 cents per ton. Slack or 
culm was not changed by the act of 1897. Tons are all 2,240 pounds. 
Anthracite coal has been free of duty since 1870. During the period 
from June, 1854, to March, 1866, the reciprocity treaty was in force, 
and coal from the British possessions in North America was admitted 
into the United States duty free. A special act of Congress placed all 
coal on the free list for one year from January 1, 1908, in order to 
relieve the shortage caused by the anthracite strike of 1902. 

The exports consist both of anthracite and bituminous coal, the 
amount of bituminous being the greater in the last few years. They 
are made principally by rail over the international bridges and by lake 
and sea to the Canadian provinces. Exports are also made by sea to 
the West Indies, to Central and South America, and elsewhere. 

The imports are principally from Australia and British Columbia to 
San Francisco, from Great Britain to the Atlantic and Pacific coasts, 
and from Nova Scotia to Atlantic coast points. 

The statistics of the exports for 1902 show that the amount of 
anthracite exported decreased from 1,993,307 long tons in 1901 to 
907,977 long tons in 1902, a loss of 1,085,330 tons, or nearly 57 per 
cent. Theenormous home demand for bituminous coal in 1902, added 
to the almost constant shortage of cars, caused a slight decrease in the 
export trade of that commodity also. The amount of bituminous coal 
exported in 1902 was 5,218,969 long tons, a decrease of 171,117 long 
tons from the preceding year. 
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The imports of anthracite coal are comparatively insignificant. A 
considerable increase has been shown in the last two years in the 
imports of bituminous coal, due to the establishment of the plant of 
Otto-Hoffman coke ovens by the New England Gas and Coke Com- 
pany at Everett, Mass., the fuel for which is brought from the mines 


of Cape Breton, Nova Scotia. 


The amount of this fuel brought to 


the port of Boston in 1902 was 1,001,520 long tons, about half of 
which was slack used in the coke ovens at Everett. 


Coal imported and entered for consumption in the United States, 1867-1902. 


Quantity. 


Bituminous and shale. 


Value. 


——————————— ff ie een | aa e 


Anthracite. 
Year ending— 
Quantity. Value 
Long tons. 

June 30; 1867- os wows oa O E veu koc draco weer eleoneenaeenee 
Y A ede xeu xis ellos vaut eb ee ates elu. 
Lupe ——— ——— M —Á — — eeacsers 
E csc O A IL Ert daria s 
D yp RTL ETTPEE 973 $4,177 
cani 390 1,322 
Lye "rec 2,221 10, 764 
[jp MR ts 471 9, 22A 
yo mar OER 138 963 
SEA o EE O eter eseress 1, 428 8, 560 
A À 630 2, 220 
18185. ut Qect Oued at ges Kcd eR POE 168 518 
A eS aot x e vate x ca e Da Sued 488 721 
ji]. — M ——— ——Á— € 8 40 
DBS I. eeu coti enon EXE CE ERU CR et 1,207 2, 628 
1882: Lote UxIE AE ciP Aretes A eens 86 148 
A dad uad at sees RO wir daas 507 1,172 
TBR Li cav dare rs mabe EET EE RII DEI ES 1, 448 4, 404 
IB Lesson EEEE E SEES 4,976 | 15,848 

Dec. 31, 1896 a on PR em 2, 039 4, 920 
TBST wales 5 Y EV a a ea ema coe eb ete Margene 14,181 42, 983 
I888. | E O eR ER Und eR VR ERR Ra 24, 093 68, 710 
ISSO 2 critic erences asian be cases ee shee 20, 652 117, 434 
|i! epe 15, 145 46, 695 
O A uu a Ere iura daa Rey vd 37,607 112, 722 
IBUZ Q4 xetsa um va EXER eR AES VAS Vea ded ede 65, 058 197,583 
boo MUT nad subway une S 63, 768 148,112 
1891.2: or vede CX dei bau udo pae Gu eae eX 90, 068 234, 024 
1890 eus qos A RN S 141, 337 328, 705 
I896 eis ERE SY Exam SEED S ene 101, 689 237,717 
INI. Cua foes VER ea Ged sane DM Sandy 24, 534 59, 222 
IBUS. Load ed ee La ene UAE tA AN RA ow 8, 149 8, 609 
1899. dove obe PA 61 245 
A uc ap Rd rad P de AC 118 649 
1901.5 oS a 286 1, 844 
1902. ari a 170. 211 792, 469 


415, 729 
430, 508 
485, 063 
460, 028 
492, 063 
436, 714 
400, 632 
495, 816 
572, 846 
486, 501 
471,818 
652, 963 
796, 722 
645, 924 
748, 995 
768, 477 
811, 657 
819, 242 
1, 085, 647 
1, 001, 374 
819, 971 
1, 363, 313 
1, 143, 304 
1, 082, 993 
1, 242, 714 
1, 212, 023 
1,211, 448 
1, 276,135 
1,277,070 
1, 400, 461 
1, 909, 258 
1, 919, 962 


b 2, 470, 902 


$1, 412, 597 


1, 250,513 
1, 222, 119 
1,103, 965 
1, 121, 914 
1, 279, 686 
1, 548, 208 
1,937,274 
1,791,601 
1, 592, 846 
1, 782, 941 
1, 929, 660 
1, 716, 209 
1, 588, 312 
1, 988, 199 
2,141,378 
3,013, 555 
2, 494, 228 
2, 548, 432 
2, 501, 153 
2, 609, 911 
3, 728, 060 
3, 425, 347 
2, 822, 216 
4, 561, 105 
3, 744, 862 
3, 623, 892 
3, 785, 513 
3,626,623 
3, 453, 742 
3, 424, 833 
3, 569, 743 
3, 882, 430 
5,019, 553 
5, 291, 429 
6, 984, 668 


a Includes 93,571 tons of anthracite containing less than 92 per cent fixed carbon, imported duty 


free under the special act of 1902. 


b Includes 767,682 tons of slack or culm passing ¿inch screen. 
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Coal of domestic production exported from the United States, 1867-1902. 


Year ending— 


.. o... o.oceon.. 9... 0. 9500090000000... o .oco.o oso 


DECLINA oe meu 


COAL PRODUCTION OF MEXICO. 


Anthracite. Bituminous and shale. 
Quantity. Value. Quantity. Value. 
Long tons. Long tons 

192,912 | $1, 333, 457 92,189 $512, 742 
192,291 | 1,082, 745 86, 367 433, 475 
283. 783. .|. 1,903, 115 L oues ea sess] Romer cess 
121, 098 803, 185 106, 820 502, 223 
184,571 805, 169 133, 380 564, 067 
259,567 | 1,375,842 141,311 586, 264 
342,180 | 1,827,822 242, 453 1, 086, 253 
401,912 | 2,236,084 361, 490 1, 587, 666 
316, 157 | 1,791, 626 203, 189 828, 943 
337,934 | 1, 869, 434 230, 144 850, 711 
418,791 | 1,891,351 321, 665 1, 024, 711 
819,477 | 1,006, 843 340, 661 1, 352, 624 
386,916 | 1,427,886 276, 000 891,512 
392,626 | 1,362,901 222, 634 695, 179 
462,208 | 2,091,925 191, 038 739, 532 
553,742 | 2, 689, 887 814, 320 1,102, 898 
557,813 | 2,648, 033 463, 051 1, 593, 214 
649,040 | 3,053, 550 646, 265 1, 977, 959 
588, 461 | 2,586,421 683, 481 1, 989, 541 
667,076 | 2,718, 143 544, 768 1, 440, 631 
825, 486 | 3, 469, 166 706, 364 2, 001, 966 
969,542 | 4,325, 126 860, 462 2, 529, 472 
867,632 | 3,636,347 935, 151 2, 783, 592 
794,835 | 8,272,697 1, 280, 930 4, 004, 995 
861,251 | 3,577,610 1, 615, 869 5, 104, 850 
851,639 | 3,722,903 1, 645, 869 4, 999, 289 
1,333,287 | 6,241,007 2, 324, 591 6, 009, 801 
1,440,625 | 6,359,021 2, 195, 716 4, 970, 270 
1,470,710 | 5,937,130 2,211, 983 4, 816, 847 
1,350,000 | 5,925, 506 2, 276, 202 5,072, 818 
1,298,768 | 5,836,730 2, 399, 263 5, 326, 761 
1,350,948 | 5,712, 985 3,152, 459 6,699, 248 
1,707,796 | 7,140, 100 4, 044, 354 8,573, 276 
1,654,610 | 7,092, 489 6,262,909 | 14, 431,590 
1,993,307 | 8, 937, 147 5, 390, O86 13, 085, 763 
907,977 | 4,301, 946 5, 218, 969 13, 927, 063 


Owing to the fact that the Mexican Government does not maintain 
any bureau for the collection of mining statistics, other than for the 
precious metals, there are no official records regarding the coal output 


of that country. 


Mr. Edwin Ludlow, general manager of the Mexi- 


can Coal and Coke Company, of Las Esperanzas, Coahuila, has, how- 
ever, taken considerable trouble to obtain for this reportall the infor- 
mation possible regarding the developments of the coal-mining indus- 
try in that country. Mr. Ludlow places the total production of coal 
in Mexico for the year ended December 31, 1902, at 709,654 metric 
tons (equivalent to 782,252 short tons), all of which was produced by 


three companies operating in the State of Coahuila. 
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The workable coal fields of Mexico from which any production has 
so far been obtained are found almost exclusively in the eastern part 
of the State of Coahuila, mining having commenced on the completion 
of the Mexican International Railroad in 1884. The first company to 
produce any coal in this region was known as the Sabinas Coal Mines. 
This company went out of existence in 1887, being succeeded by the 
Coahuila Coal Company in June of that year. The Sabinas Coal 
Mines produced in the three years of their existence a total of 101,000 
metric tons. The next company to begin the production of coal was 
the Alamo Coal Company, whose operations began in March, 1888. It 
was followed by the Fuente Coal Company in 1894. 

The controlling interest in all of these companies was owned by the 
late C. P. Huntington, and they were operated in connection with the 
Mexican International Railroad, of which Mr. Huntington was also 
the principal stockhoider. The output of these mines has been as 


follows: 
Metric tons. 


Sabinas Coal Mines, from 1884 to 1887 .................. ll eee eee eee 101, 000 
Coahuila Coal Company, from June, 1887, to December 31, 1902......... 1, 943, 000 
Alamo Coal Company, from March, 1888, to December 31, 1902 ......... 1, 017, 000 
Fuente Coal Company, from June, 1894, to December 31, 1902 .......... 793, 000 

dE EU ates oa ae HI DRE EE EE ITO 3, 854, 000 


Included in the output of Coahuila Coal Company is the tonnage 
used in making 325,000 tons of coke. 

The next company to begin operations was the Mexican Coal and 
Coke Company, which was organized under a charter from the State 
of New Jersey by New York capitalists in the fall of 1889. This com- 
pany built 10 miles of railroad from the station of Barroteran on the 
Mexican International Railroad, about 90 miles south of Eagle Pass, 
to the Las Esperanzas coal fields of which it had secured control. 
Shipments began in June, 1900, and the total output of coal and coke 
from these mines from that date to the close of 1902 has been as follows: 


Production of the Las Esperanzas coal mines from June, 1900, to December 31, 1902. 


[Metric tons.] 


Year. Sold. Coked. Total. Coke. 


IU00. a A a A A ded due 56,201.91 1.5. caseus 56,201.31 |............ 
IL RM ae Ae OG oes d oe eee Sea ee eee 205,071.22 | 38,618.77 | 243, 689. 99 19, 396. 97 


1902: oat cian ta eee etd E Ue dese pate Os redis 310,279.72 | 84,774.58 | 395,054.30 53, 010. 39 


juicio cT 971,952.25 | 123,393.35 | 694,945.60 12, 407. 36 
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The total output of coal for the mines connected with the Mexican 
International Railroad and those of the Las Esperanzas district has 
therefore been 4,548,945.6 metric tons, or 5,014,302 short tons, to 
December 31, 1902. The Mexican Coal and Coke Company exported 
to the United States 2,271 metric tons of coke, most of which was sold 
to foundries in Texas and to smelters in Arizona. 

The total production of the coal mines of Mexico for the year ending 
December 31, 1902, has been as follows: 


Production of coal in Mexico, 1902. 


[Metric tons.] 


Coal. Coke. 


Coahuila Coal and Coke CO... A Er RA E ER SENE SURE 232, 000 18, 700 
Puente Coal C02. orice ats Ginn di dre eu 82,600 | .......... 
Mexican Coal and Coke CO... cue suseeas y AAA 395, 054 53, 010 

Tome a SRS ut o E E C ee peu tu A IS eru | 709, 654 71,710 


The coal used in the manufacture of coke shown in the above table 
is included in the production of coal. The Coahuila Coal Company 
owns 120 ovens, 60 of which were in operation in 1902, and the Mex- 
ican Coal and Coke Company has 226 ovens, 200 of which were in 
active operation on December 31 of last year. 

A Government report of the importation of coal and coke through 
the various custom-houses of the Republic during the fiscal year ending 
June 30, 1902, shows that the consumption exceeded the production 
by 761,938 tons of coal and 175,395 tons of coke. 
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The detail of importation of coal and coke through the various 
custom-houses for the fiscal year 1902 was as follows: 


Imports of coal and coke into Mexico in 1902. 


[Metric tons.] 


Custom-house. Coal. Coke. 
ODDDERIIDI TC 50, 264 6,077 
Cludad Porfirio Daz tees is REC ease eZ Ri ie ee 9, 890 22, 200 
DIAfedo- feck A ee vata ee baat tet eee ose Dun cb ut En PEL dE 143, 631 11, 249 
TAM PCO quA E 858, 699 131, 282 
VERACES NI acta MUR E 199, 454 4, 587 
TO iS 761, 938 175, 395 
Production of mines in Mexíico..........oooooooocconccocancrcrorononnr rr 709, 654 71,710 
Total consumption of Mexico.......ooooooooncccccrncroracrananonoconaoconos 1,471,592 | 247,105 


These figures are complete, with the exception of the coal and coke 
imported into the State of Sonora for the mines and smelters of the 
Cananea Consolidated Copper Company and for those of Phelps, Dodge 
$ Co., as it was impossible to obtain the figures from the custom- 
houses through which the imports were made. 
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WORLD'S PRODUCTION OF COAL. 


In the following table is given the coal production of the principal 
countries for the years nearest the one under review for which figures 
could be obtained. For the sake of convenience the quantities are 
expressed in the unit of measurement adopted in each country and 
reduced for comparison to short tons of 2,000 pounds. In each case 
the year is named for which the production is given: 


The world’s production of coal. 


Usual unit in Equivalent in 


Country. Pint short tons. 

United States (1902) casos wa dew wl RE v Ea RR teehee canoes long tons..| 269, 277,178 301, 590, 439 
Great Britain (1909) a do....| 227,095,042 254, 346, 447 
Germany (1902) 2.5.58 wd es exer s pERASENSECE AAA metric tons..| 150, 436, 810 165, 826, 496 
Austria HUBEATY(190D) coe aS respuere eon ete race o ERR Rae do....| 41,202,902 45, 417, 959 
France (1902h ecc esaccce ences coe cu e aaie rina eag do....| 30,196,994 33, 286, 146 
Beli ita (1901 jc esi cr cioe opp serai we me aD ESSE leah owns dee do....| 22,213,410 24, 485, 842 
Rusia (1901) SA AN A a do.... 16, 269, 800 17, 934, 201 
Caida-C1902) dr A ii short tons.. 7,639, 225 7, 639, 225 
Mexico (1902) iones is oa metric tons.. 709, 654 782, 251 
Japan (1900) AA A ta x d do.... 7, 429, 467 8,187,262 
India (1900) nice cosi eec eeevod E long tons..| 7,433,972 8, 326, 049 
New South Wales (1902) cuccccri cet ia do.... 5, 942, 011 6, 655, 052 
Spain (TWI) MET HC metric tons.. 2, 747, 724 3, 027, 992 
New Zealand (WA baa ase RUE ee long tons.. 1, 227, 638 1, 374, 955 
Sweden (1909). cc i eS Saket wires teu .....Inetric tons.. 804, 733 335, 907 
laly (100 D) ssc A A dU DELETE eMe do.... 425, 614 469, 154 
Holland (1900) «2:5 dowwsce dt iret A ENT E ER EE do.... 820, 225 352, 848 
South African Republic (1901)...... ...................... ... long tons?. 671,532 752, 116 
Queensland LIDIA opa nime e do.... 539, 472 601, 209 
Victoria (190 P) eco costae be SENI Rer Cord EU ROV Du RR ress do.... 209, 329 234, 448 
Natal (1909) cr ta do.... 592, 821 663, 960 
Cipe Colony ID) a A ai do.... 198, 451 222, 265 
Tasmania 1900) dina do.... 43, 010 48, 171 
Other GOUDITION d. ios 6 EOS EEVE VN vases do.... 2, 000, 000 2, 240, 000 

Tóta o usd do echa E oe Cea Meal a Rs nA M sar bay uv E LUUD LE KM LC 894, 803, 434 
Percentage of the United States. ivioconcinsrcarononcocanco riscos cues 34 


a[ncludes China, Turkey, Servia, Portugal, United States of Colombia, Chile, Borneo and Labuan, 
Peru, Greece, ete. 

It will be seen from this table that the United States is now pro- 
ducing a little more than one-third of the entire coal supply of the 
world and stands well in the lead of all the coal-producing countries. 
This country passed Great Britain in 1899, that country having until 
that year led the world in the production of coal. Since that time 
the United States has annually increased its lead and in 1902 exceeded 
its former rival by 47,000,000 short tons. If to the production of Great 
Britain in 1902 is added that of Canada, India, New South Wales, and 
all her other dependencies for the latest years for which the statistics 
are available, the production of the British Empire is found to have 
been 280,866,897 short tons, an amount exceeded by the United States 
in 1902 by 20,723,542 short tons, or nearly 8 per cent. 
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The steps by which the United States has attained its present rank 
among the coal producing countries of the world are exhibited in the 
following table, which shows the production of each country for each 
year for which the figures are obtainable since 1868. At the beginning 
of that period the United States held third place, with Great Britain 
first and Germany second. The latter country was permanently dis- 
placed in 1877, although in four years previous to that date, in 1871, 
1872, 1878, and 1874, our production had exceeded that of Germany. 
In 1902 the United States produced more than 80 per cent more coal 
than Germany. 

In 1868 Great Britain produced 3.6 times as much coal as the United 
States. In 1880 Great Britain's product was 2.3 times that of the 
United States. In 1890 it was a little more than 1.4 times as much as 
ours, but in 1900 the United States produced about 7 per cent more 
coal than Great Britain. In the thirty-five years from 1868 to 1902, 
inclusive, the coal production of the United States increased 852 per 
cent, while that of Great Britain increased only 120 per cent. In 1868 
the United States produced 14.35 per cent of the total world's supply 
of coal, and Great Britain produced a little over 50 per cent. In 1902 
the United States produced 34 per cent of the total world's supply and 
Great Britain not quite 29 per cent. 


MINERAL RESOURCES. 


World’s production of coal, by countries, 1868-1902. 


United States, Great Britain. Germany. 
bae Long tons. | Short tons. | Long tons. | Short tons. | Metric tons. | Short tons. 
IROS A 28, 258, 000 31,648,960 | 103,141,157 | 115,518, 096 32,879,123 36, 249, 233 
E ceci wares 28, 268, OCG 31,660,160 | 107,427,557 | 120,318, 864 34, 343, 913 37, 864, 164 
1810 2c rs 82, 863, 000 36, 806, 560 | 110,431,192 | 123,682, 935 34, 003, 004 37, 488, 312 
TAT ise tec ga exiles 41, 384, 000 46, 350,080 | 117,352,028 | 131,434, 271 37, 856, 110 41, 736, 361 
I EaP — M 45, 416, 000 50,865,920 | 123, 497,316 | 138,316, 994 42, 324, 467 46, 662, 725 
LT 51, 004, 000 57,124, 480 | 128,650, 131 | 144,121, 747 46, 145, 194 90, 875, 076 
IB (dec cuo fes wah 46, 916, 000 52,545,920 | 126,590,108 | 111,780,921 46, 658, 145 51, 440, 605 
AAA 46, 686, 000 52,258,320 | 133,306, 485 | 149, 303, 263 47, 804, 054 52, 703, 970 
e AAA 47, 500, 000 53, 200,000 | 134,125,166 | 150, 220, 186 49, 550, 461 54, 629, 383 
roce 53, 948, 000 60,421,760 | 131,179, 968 | 150, 251, 564 48, 229, 852 53, 173, 415 
I8IB. 2 ice eer: 91, 655, 000 57,853,600 | 132,612,063 | 148,525, 511 50, 519, 899 55, 698, 188 
A sli 60, 893, 570 68, 200, 799 | 133,920,393 | 149, 766, 840 63, 170, 716 58, 951, 164 
I880; A 67, 998, 164 76,157,944 | 146,969,409 | 164, 605, 738 59, 118, 035 65, 177, 634 
j[.. m 76, 865, 357 85,881,030 | 154,184,300 | 172, 686, 416 61, 540, 485 67, 848, 385 
IRSZ dS essa 92,219,451 | 103,285,789 | 156,499,977 | 175,279,974 65, 378, 211 72, 079, 478 
TOAD ciao ewes 102, 867,969 | 115,212,125 | 168, 737,327 | 183,385, 806 70, 442, 648 77, 663, 019 
TBR AAA 106, 906, 295 | 119,735,051 | 160,757,779 | 180, 048, 712 72, 113, 820 79, 505, 487 
1680 AA 99,249,817 | 111,159,795 | 159,351,418 | 178, 473, 588 73, 675, 515 81, 227, 255 
I880 22i eee 101, 500,021 | 113,680,027 | 157,518,482 | 176, 420, 700 73, 682, 584 81, 235, 049 
IBS Se ee 116,651,974 | 130,650, 211 | 162,119,812 | 181,574, 189 76, 232, 618 84, 046, 461 
o c ee Sas 132, 731,613 | 148,659,407 | 169,935,219 | 190,327, 445 81, 960, 083 90, 360, 992 
1859 AA 126,097,869 | 141,229,613 | 176,916,724 | 198, 146, 731 84, 973, 230 93, 640, 500 
TRU A 110,866, 931 | 157,770,963 | 181,614,288 | 203, 408, 003 89, 290, 834 98, 398, 500 
TSO) Ses ass 150, 505, 954 | 168, 566,668 | 185,479,126 | 207, 736, 621 94, 252, 278 103, 913, 136 
1802... ees 160,115, 242 | 179,329,071 | 181,786,871 | 203,601, 296 92, 544, 050 102, 029, 815 
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United States. 
Year. 

Long tons. | Short tons. 
1808 oxi eet 162,814,977 | 182,352,774 
1894......... Les. 152, 447,791 | 170,741, 526 
Ts sss. 172, 426,366 | 193, 117,530 
Ct aon anana. 171, 416,390 | 191, 986, 357 
1897.............. 178, 766,071 | 200, 229, 199 
1808. censis 196, 407,382 | 219, 976, 267 
1899............. 226,554, 635 | 253, 741, 192 
1900.............. 240, 789,309 | 269, 684, 027 
ode 261, 874, 836 | 293, 299, 816 
1992...... eese 269,277,178 | 301,590, 439 

Austria-Hungary. 
Year. 

Metric tons. | Short tons. 
1868.............. 7,021, 756 7,741, 486 
E 50 Le 7,663, 043 8, 448, 505 
1870.............. 8, 355, 945 9, 212, 429 
ra AA 8, 437, 401 9, 302, 235 
A 8, 825, 896 9, 730, 550 
e AAA 10,104,769 | 11,140,508 
e A 12,631,364 | 13,926,079 
LYON 13,062, 738 | 14,395,137 
Irae 13,000,000 | 14,327,300 
1877 eee. 13,500,000 | 14,883, 750 
1878 ocactiedcusese 13,900,000 | 15, 324, 750 
DSTO MESES 14, 500,000 | 15,986,250 
1880. dois 14,800,000 | 16,317,000 
o one onsec 15,304,813 | 16,873, 556 
AAA 15,555, 292 | 17,149,709 
E NR 17,047,961 | 18,795,877 
1 ERN 18,000,000 | 19,845,000 
1885.......... eee. 20,435,463 | 22, 530, 098 
1886.............. 20,779,441 | 22, 909, 334 
IB AA | 21,879,172 | 24, 121, 787 
1888............-. 23,859,608 | 26,305,218 
1889............-- 25,328,417 ¡ 27,924,580 
1890.............. 27,504,032 | 30, 323, 195 
1891............ -= 28,823,240 | 31,777,622 
1892.............- . 29,037,978 | 32,014,371 
1893.......-. sees | 30,449,304 | 33,570,358 
19942. ce ccuses | 31,492,000 | 34, 704, 184 
ÉROQU SU D oe | $2,654,777 | 35,985,564 
1896...........00- | 33,676,411 | 37,111,405 
ye | 85,858,000 | 39,515,516 
18598.............. ' 87,786,963 | 41, 652, 569 
Cee . 88,739,000 | 42,690,378 
1900.............. ' 89,029,729 | 43,010,761 
I001. 5. s cereos 41,202,902 | 45,417, 959 
A ei 
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Great Britain. 
Long tons. | Short tons. 
167, 325,795 | 184, 044, 890 
188, 277,525 | 210, 870, 828 
189, 661,362 | 212,320, 725 
195, 361,260 | 218, 804,611 
202, 129,931 | 226, 385, 523 
202, 054,516 | 226, 301. 058 
220, 094, 781 | 246, 506, 155 
225, 181,300 | 252, 203, 056 
219, 046,945 | 245, 332, 578 
227,095,042 | 254, 346, 447 
France. 

Metric tons. | Short tons. 
13, 330, 826 14, 697, 236 
13, 509, 745 14, 894, 494 
13, 179, 788 14, 530, 716 
13, 240, 185 14, 597, 249 
16, 100, 773 17,751, 102 
17, 479, 341 19, 270, 973 
16, 907, 913 18, 610, 974 
16, 956, 840 18, 694, 916 
17,101, 448 18, 854, 316 
16, 804, 529 18, 526, 993 
16, 960, 916 18, 699, 410 
17,110, 979 18. 864, 854 
19, 361, 564 21, 316, 124 
19, 765, 983 21, 791, 996 
20, 603, 704 22,715, 584 
21, 333, 884 23, 520, 607 
20, 023, 514 22,075, 924 
19, 510, 530 21, 510, 359 
19, 909, 894 21, 950, 658 
21,287,589 23, 469, 567 
22,602,894 | 24,919,691 
24, 303, 509 26, 791, 619 
26, 083, 118 28, 756, 638 
26, 024, 893 28, 692, 444 
26, 178, 701 28, 862, 018 
25, 650, 981 28, 280, 207 
27, 459, 137 30, 273, 699 
28, 019, 893 30, 877, 922 
29, 189, 900 32, 167, 270 
80, 797, 629 33, 938, 987 
82, 356, 104 85, 656, 426 
32, 863, 000 36, 215, 026 
33, 404, 298 36, 811, 536 
32, 301, 757 85, 596, 536 


80, 196, 994 


33, 286, 146 
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Germany. 

Metric tons. | Short tons. 
95, 426, 153 105, 207, 334 
98, 805, 702 108, 883, 884 

103, 957, 639 114, 561,318 
112, 471, 106 123, 943, 159 
120, 474, 485 132, 762, 882 
130, 928, 490 144, 283, 196 
135, 824, 427 149, 719, 766 
149, 551, 000 164, 805, 202 
152, 628, 931 168, 217, O82 
150, 436, 810 165, 826, 496 
Belgium. 

Metric tons. | Short tons. 
12, 298, 589 18, 559, 194 
12, 943, 994 14, 270, 753 
13, 697, 118 15, 101, 073 
13, 733, 176 15, 140, 827 
15, 655, 948 17, 263, 990 
15, 778, 401 17, 395, 687 
14, 669, 029 16, 172, 604 
15, 011, 331 16, 49, 992 
14, 329, 578 15, 798, 360 
18, 669, 077 15, 070, 157 
14, 899, 175 16, 426, 340 
15, 447, 292 17, 030, 640 
16, 886, 698 18, 617, 585 
16, 873, 951 18, 603, 531 
17, 590, 989 19, 394, 065 
18, 177, 754 20, 040, 974 
18, 051, 499 19, 901, 778 
17, 437, 603 19, 224, 957 
17, 285, 513 19, 057, 311 
18, 378, 624 20, 262, 433 
19, 218, 481 21,188, 375 
19, 869, 980 21, 906, 653 
20, 365, 960 22, 453, 471 

” 19,675,644 21, 692, 398 
19, 683, 173 21, 590, 448 
19, 410, 519 21, 400, 097 
20, 458, 827 22, 555, 857 
20, 450, 604 22, 536, 566 
21,252, 370 23, 420, 112 
21, 534, 629 23, 731,161 
22,075, 093 24, 326, 752 
21,917, 740 24,159, 925 
23, 462, 817 25, 856, 024 
22, 213, 410 24, 485, 842 
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Other coun- 
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1,125, 142 
1,277,218 
1, 448, 028 
1, 645, 004 
1, 967, 070 
2, 252, 488 
2, 683, 870 
2, 923, 606 
8, 559, 460 
8, 557, 256 
3, 691, 700 
4,750, 722 
5, 343, 598 
5, 531, 698 
6, 225, 516 
7,572, 657 
7, 401, 948 
8, 187, 262 


Russia. 
Metric tons. | Short tons. 
430, 032 473, 895 
579, 419 638, 510 
667, 806 735, 922 
772,371 851, 153 
1,087,611 1, 148, 447 
1, 164, 618 1, 272, 389 
1, 270, 889 1, 400, 520 
1, 673, 753 1, 844, 475 
1, 795, 146 1, 968, 251 
1, 760, 276 1, 989, 824 |.......... Vul owe eds e pea xw 
2, 483,075 2, 738, 141 
2, 874, 790 3, 169, 456 
3, 238, 470 8, 570, 413 
8, 439, 787 3, 792, 365 
3,672, 782 4, 049, 242 
3, 916, 105 4,317, 506 1, 021, 000 
3, 869, 689 4, 266, 332 1, 159, 000 
4, 207, 905 4, 639, 215 1, 314, 000 
4, 506, 027 4, 967, 895 1, 402, 000 
4, 464, 174 4, 921. 762 1, 785, 000 
5, 187, 312 5, 719,011 2, 044, 000 
6,215,577 6,852, 674 2, 435, 000 
6, 016, 525 6, 633, 219 2, 653, 000 
6, 233, 020 6, 871, 905 8, 230, 000 
6, 816, 323 7, 914, 996 9, 228, 000 
7, 535, 000 8, 307, 337 3, 350, 000 
8, 629, 000 9, 509, 158 4, 311, 000 
9, 079, 138 10, 005, 210 4, 849, 000 
9, 229, 000 10, 170, 358 b, 019, 690 
11, 207, 475 12, 350, 638 5, 647, 751 
12, 307, 450 13, 562, 810 6, 761, 301 
18, 562, 810 15, 730, 346 6, 716, 831 
16, 151, 557 17, 799, 016 7, 429, 457 
16, 269, 800 17,984,201 |.............. 


1, 147, 330 
1, 104, 563 
1,063, 121 
1, 114, 248 
1,268, 115 
1,502,516 
2, 708, 756 
2, 639, 104 
2, 597, 143 
2, 821, 155 
8, 176, 050 
8, 362, 605 
8, 621, 342 
5,185, 974 
6, 128, 631 
6, 929, 841 
7, 867, 309 
7, 570, 507 
9, 082, 815 

10, 399, 273 

11, 493, 176 

12, 618, 299 

13, 025, 637 

14, 744, 329 

14, 998, 633 

16, 783, 599 

18, 197, 610 

19, 428, 643 

20, 866, 748 

22, 074, 093 

24, 797, 873 

25, 811, 285 

27,684, 964 


5 80, 565, 923 


221, 035, 430 
229, 200, 018 
238, 621, 068 
260, 526, 424 
283, 002, 843 
802, 703, 876 
298, 616, 379 
308, 419, 177 
311,594, 969 
817, 118, 648 
818, 441, 990 
335, 332, 908 
369, 413, 780 
392, 663, 258 
420, 082, 472 
450, 990, 397 
464, 022, 811 
447, 783, 802 
450, 848, 783 
481, 412, 748 
621, 225, 809 
531, 797, 039 
563, 693, 232 
587, 554, 583 
593, 497, 904 
582, 638, 296 
610, 487, 368 
644, 177, 076 
664, 001,718 
697, 213, 515 
738, 129, 608 
801, 976, 021 
846, 041, 848 
869, 037, 199 


a Latest available figures are used in making up totals for 1901. 


6 This includes, in addition to the countries named on the following pages, the output of Holland, 
852,888 tons; Natal, 637,504 tons (1901), 663,960 tons (1902); Cape Colony, 222,265 tons; Tasmania, 48,171 
tons; China, Turkey, Servia, Portugal, etc. (estimated), 2,240,000 tons; totel, 3,500,828 tons (1901). 
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Production of minor coal-producing countries, 1868-1902. 


New South Wales. 
Year. 
Long tons. | Short tons. 
A 954, 231 1, 068, 739 
ee 919, 774 1, 030, 147 
NN. Love aps sees 868, 564 972, 791 
ME quires 898, 784 1, 006, 638 
A 1, 012, 426 1,133, 917 
AAA 1,192, 862 1, 336, 005 
A AAA 1, 304, 567 1, 461,115 
eee — 1, 329, 729 1, 489, 296 
"o. PIETRA HET TT TS 1,319, 918 1, 478, 308 
MU. Loro edes 1, 444, 271 1,617,584 
MU. AA va uaa 1, 575, 497 1, 764, 556 
000 MAMAS. 1, 583, 381 1, 773, 387 
IU. eoo ee 1, 466, 180 1, 642, 122 
A 1,769, 597 1, 981, 949 
— Lr EPOD 2, 109, 282 2, 362, 396 
D AAA 2, 521, 457 2, 824, 032 
MES ouv aware dvu n» 2, 749, 109 8, 079, 002 | 
BN RT 2, 878, 863 8, 224, 327 
o AAA 2, 830, 175 3,169, 796 
D occa ET TY T DT. 2, 922, 497 8, 273, 197 
i AAPP 3, 208, 444 8, 587, 857 
ROP A 3, 655, 632 4, 094, 308 
MED Lire iokss oss 8, 060, 876 8, 428, 181 
WOR 2002002 ¿5 4,037, 929 4,522, 480 
A AAA 3, 780, 968 4, 234, 684 
A A 3, 278, 328 3,671,727 
Diarra aho 3,672,076 4,112,725 
o ARPA 8, 737, 536 4, 186, 040 
20 PTT TU 3, 909, 517 4, 378, 659 
MUT cores ae RE RS 4, 383, 591 4, 909, 622 
INS A 4, 736, 000 5, 304, 320 
BM RAE 4,597, 028 5, 148, 671 
MD rior dered 5, 507, 497 6, 168, 397 
A EMS 5, 968, 426 6, 684, 637 
1908. eina atacara 5,942, 011 6, 655, 052 


Queensland. New Zealand. 

Long tons. | Short tons. | Long tons. | Short tons. 
19, 611 IN PANA 92 eas d» QE En» 
11,120 NAAA AAA 
22, 639 AAA IR TTTTTU TTL. 
17, 000 A A T Y A ETE TIT IS 
27, 727 O O PAE EA t 
83, 613 ILU T PET S NOA 
43, 443 48,006. |, c code sees eos slo ames eso orb 
32, 107 95,900 A E roa ono cutw 
50, 627 A e AA 
60, 918 NARA 4 E CERE E PRARM 
52, 580 58, 890 162, 218 181, 684 
55,012 61,613 231, 218 258, 964 
58, 052 65, 018 299, 623 835, 913 
65, 612 78, 485 337, 262 377,733 
74, 436 83, 368 378, 272 423, 665 

104, 750 117, 320 421, 764 472, 376 
120, 727 135, 214 480, 831 538, 531 
209, 698 234, 862 511, 063 572, 390 
228, 656 256, 094 534, 353 598, 475 
238, 813 267, 470 558, 620 625, 654 
811, 412 348, 781 613, 895 687, 562 
265, 507 297, 368 586, 445 656, 818 
338, 344 978, 945 637, 397 718, 885 
271, 603 804, 195 668, 794 749, 049 
265, 086 296, 896 673, 315 754,113 . 
264, 403 296, 131 691, 548 774, 594 
270, 705 803, 190 719, 546 805, 892 
822, 977 861, 734 727, 000 814, 240 
371, 000 415, 520 793, 000 888, 160 
358, 407 401, 416 840, 713 941, 600 
407, 819 456, 757 906, 778 1, 015, 591 
494, 009 553, 290 975, 234 1, 092, 262 
497, 132 556, 788 1, 093, 990 1, 225, 269 
539, 472 604, 209 1, 227, 638 1, 374, 955 


ee "tuae *t|t "uim 
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Production of minor coal-producing countries, 1868-1902—Continued. 
Victoria. Canada. India. Spain. 

“an Long tons. | Short tons. | Short tons. | Long tons. | Short tons. |Metrictons.| Short tons. 
A A A EE A A A resalta meses 
TBOD A A A O veas EM ae A O pode comes 
18/0. suere O A A A O EEE 
7 AAA A AA A A A A ES seems oes 
PA exa EE a asc eus ues lead aus Weclawss SERM CAVIS ema weeks ése vis sa 
A PETE T PA PEE EERE A A Iu NER OR SR UR RR 
1874... O lese HACEN BO Eee 1, 058, 446 |........ oi gl A Duo S ids 
IBID. uec A sumeeeeuweet. 984, 905 AAA A A A E E wie 
ABO 65s sez exa PI | sc ek EE xi 933,809 doces vo sie xe cime uS eux e A A 
A SUPPLE: A a 1,002, 395 |............]... vM O OPTE EINA 
ISIS RA CR eec TE 1,094,081. |. i5 om O etd swede A 
18793 cu asus c ees Cr rere rrr 1,123,883 |]. zo co Wawa A O | tae RM xS RR 
e AAA n opus A A ca 1,424,089 AA A A InruRE Ra TER 
TOS C — Vua P AREE 1, 487,182 997, 543 
ASS) oe cei A AA 1,811,708 | 1,130, 242 
1883 2n CA O educi 1,806,259 | 1,815,976 
A A m 1,950,080 | 1,266, 312 
A A écoce das pad 1,879,470 | 1,294,221 | 1,449,628 |............|----.-.----- 
EGG Lees IN AR 2,091,976 | 1,401,295 | 1,569,450 | 1,001,432 1,104,079 
OT aes kata nen nx E x wae wee Greate e 2,418,494 | 1,560,393 | 1,747,640 | 1,038,305 1,144, 731 
IBBBS ds seii due Ce anh  esleuss A mE tes 2,658,184 | 1,802,876 | 2,019,221 | 1,036, 565 1,142,813 
p.p —ÓÀ 14, 421 16,152 | 2,719,478 | 2,045,359 | 2,290,602 | 1,153, 755 1, 272,015 
1890.2: 2l ex eed 20, 750 23,240 | 3,117,661 | 2,168,521 | 2,438,744 | 1,212,089 1, 336, 328 
ici 22, 834 25,574 | 3,623,076 | 2,328,577 | 2,608,006 | 1,287,988 1, 420, 007 
Ia 23, 363 26,166 | 3,292,547 | 2,537,696 | 2,842,220 | 1,461,196 1, 610, 969 
II ecu» Yasess 91, 726 102,733 | 3,201,742 | 2,629,855 | 2,833,438 | 1,484,794 1, 636, 986 
1894 T — 175, 176 196,196 | 3,903,913 | 2,810,929 | 3,158,240 | 1,657,010 1, 830, 853 
1895...... AX 194,171 217,472 | 3,512,504 | 3,638,000 | 3,962,560 | 1,783, 783 1, 965, 729 
e A 227, 000 255,240 | 3,743,234 | 3,848,000 | 4,309,760 | 1,878, 399 2, 069, 996 
WOT as 236, 277 264,630 | 3,786,107 | 4,063,127 | 4,550,702 | 1,939, 400 2, 137, 219 
AA 245, 659 275,138 | 4,172,655 | 4,203,199 | 4,707,582 | 2,526,600 2, 784, 313 
o Tr pe ee 262, 380 293,866 | 4,925,051 | 5,093,260 | 5,704,451 | 2,742, 389 3, 022, 113 
1900:, ans 211,596 236, 988 | 5,322,197 | 6,118,692 | 6,852,935 | 2,674, 105 2, 946, 864 
Us 209, 329 234, 448 | 6,186,286 | 6,635,727 | 7,432,014 | 2,747,724 | 3,027,992 
A A vites uis sale 7,639,225 | 7,433,972 | 8,326,049 |..........ooolocooooommm.. 
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Production of minor coal-producing countries, 1868-1902—Continued. 


Italy. Sweden. South African Republic. 


Nen Metric tons. | Short tons. | Metric tons. | Short tons Long tons. | Short tons. 
E A 51, 386 56,627 |......... ro ev eM eere. HIMEN 
1869.............. 56, 201 AE AAN A lates tah Vow ei Fondateur: 
E AERE 58, 770 O RR MOM. Vor PURO 
e PME PN 80, 336 BB B70 A mE EA IEEE ENES 
JET Lodi ccce esa 93, 555 103, 144 |. .............]... unn n POM IO 
fh ee 116, 884 O A veda A IA 
[vo MCN NONE 127, 473 140/098 A EA utro aeri E 
ion 116, 955 1S 948 A A eon A 
1876 EDT 116, 399 A no A AA 
y AP 120, 588 A A II DEEP 
1878 A 124,117 A A A A 
lcd 131,318 E A A A eeu sett ote fend 
1880...........-.- 139, 369 v RE C ERN eo 
O 134, 582 a AE PR A EREA LUNES 
E ede eevee x 164, 737 181,623 |........... QE TED A TITTEN 
TBR NEN N 214, 121 235.96] A A AA caches cack 
E E 223, 3:22 246 D8 A AA RERO Mene i UIS 
1885.............. 190, 413 A A ns mecs aU IN RE EE ade 
q A 243, 325 208.006 A A A AA 
1887.............. 827, 665 BON Dole ceto PE rcd a ets re Mr" 
1888.............. 866, 794 A A OETA premo E 
1889.............- 390, 320 430 BOR AN A eol ad T Md adam NE Scale 
ras 376, 326 415, 500 187, 512 DOG ASD AEE EEE E 
1891.............. 289, 286 318, 938 198, 033 218,831 |.............. ENTE 
1892. ...........-. 295, 713 $26, 024 199, 380 219,816 |.............. DM 
1893............-. 317,249 349, 767 199, 933 220, 426 548, 534 614, 358 
1894.............. 271,395 299, 103 213, 633 235, 532 791, 358 886, 321 
1895.............- 305, 321 336, 563 223, 652 246, 464 1, 133, 466 1, 269, 482 
TN 276, 197 304, 369 226, 000 249, 052 1, 437, 297 1, 609, 772 
A 314, 222 346, 273 224, 343 251, 264 1, 600, 212 1,792, 237 
1898.............. 341, 327 376,245 | | 230,277 260, 448 1,907,271 2, 186, 143 
1899.............. 388, 534 428, 164 239, 344 263, 757 1, 464, 317 1,640, 035 
1900. ............- 480, 859 629, 907 252, 320 278, 057 433, 948 486, 022 
1901.............. 425, 614 469, 154 271,509 299, 284 671, 532 752, 116 
1900... oc O AA 304, 733 A AA 


COAL TRADE REVIEW. 


The strike in the anthracite region was the overshadowing factor. 
connected with the coal trade of the United States in 1902. Its 
influence was felt not only throughout the States of the Atlantic sea- 
board, where anthracite is the chief domestic fuel, but beyond the 
Mississippi River. The elimination of over 25,000,000 tons of anthra- 
cite coal from the fuel supply of the eastern States naturally created 
a demand upon the bituminous fields nearest to those markets. 
Attracted by the high prices obtainable in the enstern cities, a large 
amount of soft coal mined in Pennsylvania, Maryland, Virginia, and 
West Virginia was diverted from its customary channels, which in turn 
had to be supplied from the mines of Ohio, Indians, Illinois, and 
Kentucky. To further complicate matters and render conditions 
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even more serious, there was, throughout almost the entire year, an 
inadequate supply of transportation facilities. The phenomenal indus- 
trial activity since 1897 had outstripped the capacity of the railroad 
companies in both motive power and rolling stock, the builders of 
which were unable in turn to meet the demands put upon them by the 
railroad companies. 

An interesting feature of the development of our coal-mining industry 
during the last two decades has been the comparative decline in the 
production of anthracite. The output has increased, it is true, and in 
somewhat greater proportion than the increase of population, but as 
compared with the production of bituminous coal anthracite mining 
has shown a decreasing tendency. In order to illustrate this the fol- 
lowing table has been prepared in which the output of anthracite and 
bituminous coal is shown in 1880, the average by five-year periods 
from 1881 to 1900, and the total production in 1901 and 1902. "This 
table shows that the average production in the five years from 1881 to 
1885 was about 7,500,000 tons more than that of 1880. The average 
annual production from 1886 to 1890 was 6,000,000 tons more than 
that for the five years previous. The average for the next five years 
shows an increase of over 11,250,000 tons, but in the period from 1896 
to 1900 the increase is only a little more than 2,200,000 tons. Com- 
paring this with increase in bituminous production shows that in 1880 
the total amount of bituminous coal mined was about one and one-half 
times that of the anthracite. The average production from 1881 to 
1885 was nearly double that of anthracite, and from 1886 to 1890 it 
was two and one-fourth times the anthracite production. In the period 
from 1896 to 1900 the bituminous production was more than three 
times that of anthracite, and in 1901 the production of bituminous coal 
was about three and one-third times that of anthracite. On account of 
the great loss to the anthracite trade by the strike of 1902 the com- 
parison with bituminous production in that year is not a fair indica- 
tion of the average conditions. Bituminous production last year was 
more than six times that of anthracite. 


Comparative increases in the production of anthracite and bituminous coal. 


[Short tons.] 

Period. Anthracite. | Bituminous. 
| |. POPSET NP NEN NR ERR Seal a odd a eee aetna Gantt aa ten 28, 649, 811 47,508, 133 
IBSSI-HO.. O Des a wi edbaesmuciu E E i du E Diem 36, 194, 188 70, 856, 570 
IBSD- 60. i docxasoseRetucalu os os E de E e 42, 151, 364 91, 488, 681 
1891-95 ceo ti een ok eu oes eb cus uci II e eed wid Sete obit 53, 405, 189 125, 216, 327 
DOMUI A E EA E E E E E E T 55, 625,165 171, 498, 143 
pom A NS TTE REOR 67, 471,667 225, 828, 149 


A PR ep Eu od aaea E ua MUNERE RUNS Sena UEM E D news 41, 373,595 260, 216, 844 
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In the following table is shown a statement of the coal receipts in 
some of the principal cities of the United States since 1898: 


Coal receipts at important centers, 1898-1902. 


1899. 1900. 1901. jog, | Cre ee 
Philadelphia (long tons): 
Anthracite ........... 4, 981,697 | 5,423,045 | 5,179, 438 | 6,091,907 | 3,298,474 |.......... 2, 793, 433 
Bituminous .......... 5, 156, 602 | 5,314, 460 | 6,807,634 | 6,337,542 | 6,617,196 | 279,654 |.......... 
Boston (long tons): a 
Anthracite ........... 1,866,877 | 2, 226,094 | 2,005,879 | 2,163, 558 | 1,057,170 |.......... 1, 106, 388 
Bituminous .......... 1,786,194 | 2,043,065 | 2, 702, 368 | 2,648, 861 | 3,226,028 | 577,167 |.......... 


Pittsburg (short tons)5...718, 467, 086 |20, 076, 066 120, 718, 637 [23,001,126 [28, 898, 931 15, 897, 805 |..... T 
Cleveland (short tons): 


Anthracite ........... 179, 891 202, 782 138, 614 326, 741 158, 406 |.......... 168, 336 

Bituminous .......... 4, 583, 721 | 4,857, 295 | 4,136,696 | 3, 996,493 | 4,949,027 | 952,534 |.......... 
Chicago (short tons): 

Anthracite ........... 1, 840, 858 | 2,146,554 | 1,572,019 | 2,192, 545 674,908 |.......... 1,517,637 

Bituminous .......... 4, 976, 779 | 6, 463, 506 | 6, 956,622 | 6,687,132 | 7,497, 719 | 810,587 |.......... 
Milwaukee (short tons): 

Anthracite ........... 768, 150 922, 321 639, 100 845, 687 172,076 1.5 se ins 673, O11 

Bituminous .......... 920, 911 997, 543 | 1,169, 493 | 1,107,802 | 1,468, 419 | 360,617 |.......... 
8t. Louis (short tons): 

Anthracite ........... 225, 616 292, 118 180, 550 200, 797 60, 944 |.......... 139, 853 

Bituminous .......... 8, 342, 498 | 4,124,629 | 4,172, 706 | 4,754, 431 | 5,205,814 | 451,383 |.......... 
Cincinnati (short tons): 

Anthracite ........... 87, 925 51, 650 17, 500 25, 300 1250.1... sess 13, 550 

Bituminous .......... 8, 319, 793 | 3,100,011 | 2, 727,521 | 3,177,276 | 3,508,122 | 330,847 |.......... 


a Including foreign (mostly Nova Scotian) coal imported, which amounted to 1,001,520 long tons in 
1902, 538,031 long tons in 1901, 551,817 tons in 1900, and 201,671 in 1898. Prior to 1598 such receipts were 
insignificant. É 

b Anthracite and bituminous. 
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PRODUCT.ON OF COAL BY STATES. 


Including Alaska, where a small amount of coal was mined, there 
were 30 States and Territories which contributed to the total coal 
production of the United States in 1902. Of these there were only 
9 in which the output was less than 1,000,000 tons. Four States— 
Pennsylvania, Illinois, West Virginia, and Ohio—each produced over 
20,000,000 short tons, Pennsylvania’s output being nearly seven times 
that amount. Alabama reached a total of 10,000,000 tons for the first 
time in her history, and Indiana passed 9,000,000 tons for the first 
time. Colorado exceeded 7,000,000 tons, and 4 other States—lowa, 
Kansas, Kentucky, and Maryland—each produced over 5,000,000 tons. 
The 6 most important producers are all east of the Mississippi, and 
all but 2 of them—Illinois and Indiana—belong to the Appalachian 
system. There are 13 coal-producing States east of the Mississippi 
River and 17 coal-producing States and Territories west of it. The 
13 States east of the river produced in 1902, 261,785,404 short tons, or 
86.8 per cent of the total product, and the 17 States west of the river 
produced 39,805,035 short tons, or 13.2 per cent of the total. 

In the following tables are shown the statistics of production in 
the Eastern States divided by the Ohio and Potomac rivers, and in 
the States west of the Mississippi River. The figures are given for 
the years 1880, 1890, 1900, and 1902. An interesting feature of this 
statement is the percentage of increase shown between 1880 and 1902 
in these different sections. The States east of the Mississippi River 
and north of the Ohio and Potomac rivers have a little more than 
trebled their production. The States west of the Mississippi have - 
increased their production eight and one-half, and in the States east of 
the Mississippi and south of the Ohio and Potomac rivers the produc- 
tion in 1902 was thirteen times that of 1880. 
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Coal production in States north of Ohio and Potomac rivers in 1880, 1890, 1900, and 1902. 


Quantity. Value. Quantity. Value. 
Short tons. Short tons. 
Ilinois eoe AS 6,115,377 $8, 779, 832 15,292,420 | $14,171, 230 
Indiana ood cots Eye ERR AES De pU S 1, 454, 327 2,150, 258 8, 305, 737 3, 259, 233 
Maryland dc . 2,228,917 2, 585, 537 8, 357, 813 2, 899,572 
Mich RAN ios ce NEAR au Fede e 100, 800 224,500 74,977 149, 195 
ODIO "c RR 6, 008, 595 7,719, 667 11, 494, 506 10, 783, 171 
Pennsylvania: 
Anthracite ies 28, 711, 379 42,282, 948 46, 468, 641 66, 383, 772 
Bituminous. cris 18, 425, 163 18, 567, 129 42, 302, 173 35, 376, 916 
Total P — 63, 044, 558 82, 309, 871 122, 296, 267 133, 023, 089 
1900. 1902. 
State. SS MI M HH E KC EE 
Quantity. Value. Quantity. Value. 
Short tons. Short tons. 
IBDIHOIRa aa bt tees es 25,767,981 | $26, 927, 185 32,939,373 | $33,945, 910 
A A A 6, 484, 086 6, 687, 137 9, 146, 424 10, 399, 660 
A wen erre uA duode ees 4,024, 688 3, 927, 381 5, 271, 609 5, 579, 869 
Michigan. Lo oye exc aa 819, 475 1, 259, 683 964, 715 1, 653, 192 
TN II D NE REN 18,988,150 | 19,292,246 | 23,519,891 | 26,953,789 
Pennsylvania: 
AntDrnelle 2c piran a r i ae 57,367,915 85, 757, 851 11, 373, 6595 74, 708, 081 
Hitüminilis.s2. urraca 79, 842, 826 71, 438, 545 93,574,367 | 106,032, 460 
gc) MER 193, 324,621 | 221,290, 028 | 212, 089, 980 | 259, 272, 961 


Coal production in States south of Ohio and Potomac rivers, 1880, 1890, 1900, and 1902. 


1850. 1890. 

State. o! SS eS — s 

Quantity. Value. Quantity. Value. 

Short tons. Short tons. 
Alabama ta ti 323, 972 $176, 911 4, 090, 409 $4, 202, 469 
GODIEIB 2c as 154, 644 231, 605 228,737 238, 315 
Kentucky s2ooiseede v ER uuRpRekwEES Rx ew Y 916, 288 1,134, 960 2, 701, 196 2, 472,119 
North Carolina clas 350 400 10, 262 17,564 
q PMCID 495, 131 629, 724 2,169, 585 2, 395, 746 
bui.) ta 43,079 99, 802 784,011 589, 925 
West Virginia .............ccece eee eren « 1,829,844 2,013,671 7,894,654 6, 208, 128 
Tota]. 22222: yc sco scs wer ea . 8, 793, 308 4,587,078 17,378, 754 16, 124, 566 
1900. 1902. 

State. uc EC T CI TE TCI CREE EE MC UA M EE 

Quantity. Value. Quantity. Value. 

Short tona. Short tona. 

Pi ico cacaos aii 8,394, 275 $9, 793, 785 10,354,570 | $12,419, 666 
o A tat teow D EE SRM 815, 557 370, 022 414, 083 589, 018 
Kentucky ounce e 5, 328, 964 4,881, 577 6, 766, 951 6, 666, 967 
North Carolina ......lccau eese erue ees orr eene 17,734 23, 417 23, 000 34, 500 
TenneWee RR 3, 509, 562 4,003, 082 4, 382, 968 5, 399, 721 
A deer ossetaxDer rea E UD RES 2, 393, 754 2,123,222 8, 182, 993 2, 543, 595 
West Virginia .............. eee 22,647,207 | 18,416,871 | 24,570,826 | — 21, 748, 658 


Ota EN 42, 607, 053 39, 612, 006 19, 679, 102 | 52, 102, 125 
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Coal production in States west of Mississippi River, 1880, 1890, 1900, and 1902. 


State. 


AIERHSHS 22 evo i ere exea ea E Ap QE 
Californii corso netiesa toerana an 


Montant eode coe cae T RE EI De adds 
Nebot 


Washlngtoldsscsesechecrustoncrev eus eec ibis 
WYOMING IET 


State. 


CAOS En Lu Ee ER RN pete oet 
Colorado na 


TOW wee ie ine ee A O 


LOL rr. ne. .non.n.cecanos.ncoen corren o... ao 


Washington .........csscssosscescssssesssenoee> 
WYOMING viuo A ad ER beads s eee aS 


a Jncludes Alaska. 


1880. 
Quantity. Value. 
Short tona. 
14, 778 $33, 535 
236, 950 663, 013 
462, 747 1,041, 350 
1, 161, 116 2,507 453 
711, 442 1, 517, 444 
884, 304 1, 464, 425 
224 800 
200 750 
43, 205 97, 810 
14, 748 33, 645 
145,015 389, 046 
589, 595 1, 080, 451 
4, 624, 324 8, 829, 722 
1900. 
Quantity. Value. 
Short tona. 
1, 447, 945 $1,653, 618 
172, 908 540, 031 
5, 244, 364 5, 858, 036 
10 50 
1, 922, 298 2, 788, 124 
5, 202, 939 7, 155, 341 
4, 467, 870 5, 454, 691 
3, 040, 103 4, 250, 328 
1, 661,775 2, 713, 707 
1, 299, 299 1, 776, 170 
129, 883 158, 348 
58, 864 220, 001 
968, 373 1,581, 914 
1,147,027 1,447,750 
2,474, 093 4, 700, 068 
4,014, 602 5, 457, 953 
33, 752, 353 45, 786, 130 


1890. 


Quantity. 


Short tona. 


899, 888 
110,711 
8, 094, 003 


4,021, 739 
2,259, 922 
2, 735,221 
517, 477 
1, 500 
375,777 
30, 000 
61, 514 
184, 440 
318, 159 
1,263, 689 
1, 870, 366 


Value. 


$514, 595 
283, 019 
4, 344, 196 


1, 579, 188 
4, 995, 739 
2,947,517 
3, 382, 858 
1, 252, 492 
4, 500 
504, 390 
42, 000 
177,875 
465, 900 
552, 390 
3, 426, 590 
3, 183, 669 


18, 113, 635 | 21,656, 918 


1902. 
Quantity. | Value. 
Short tona. 
1, 943, 932 $2, 539, 214 
a 87, 196 | 273, 398 
7,401,343 8, 397, 812 
2, 030 5, 180 
2, 820, 666 4, 265, 106 
5, 904, 766 8, 600, 287 
5, 266, 065 6, 862, 787 
8, 890, 154 5, 374, 612 
1, 560, 823 2, 443, 447 
1, 048, 763 1, 500, 230 
226,511 825, 967 
65, 648 160,075 
901, 912 1, 477, 245 
1, 574, 621 1, 797, 454 
2, 681,214 4, 572, 295 
4, 429, 491 5, 236, 339 
89, 805, 035 54, 029, 958 


The production of coal in the several States and Territories in 1902 
and preceding years is discussed with more detail in the following 


pages. 
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ALABAMA. 


Total production in 1902, 10,354,570 short tons; spot value, 
$12,419, 666. 

For the first time in the history of the State the output of coal in 
Alabama in 1902 reached a total exceeding 10,000,000 short tons. The 
rise of Alabama as a coal-producing State forms one of the interesting 
chapters of our industrial development. Prior to the civil war little, 
if any, coal was mined in any of the Southern States. Some coal was 
probably produced in Alabama during the war, but there are no official 
records of the amount mined. The coal-mining industry in the State 
may be said to have had its birth in 1870, when, according to the 
Ninth United States Census, the production amounted to 13,200 short 
tons. In the first decade following that date the production gradually 
increased, until in 1881 it had reached a total of 420,000 tons. Dis- 
coveries, about this time, of rich iron-ore deposits created a boom in 
the coal-mining industry and stimulated development and production, 
until, in 1885, the output of coal amounted to nearly 2,500,000 tons. 
Then followed the inevitable reaction, the boom collapsed, and the 
coal production in 1886 fell off to 1,800,000 tons. 

With a return to normal conditions the coal-mining industry revived 
upon a conservative and rational basis, and production has increased 
with the healthful industrial development of the State until in less 
than a third of a century the output has grown to a total of 10,354,570 
short tons. For several years Alabama has ranked fifth among the 
coal-producing States, being preceded by Pennsylvania, Illinois, West 
Virginia, and Ohio. In the manufacture of pig iron Alabama ranks 
fourth, being exceeded only by Pennsylvania, Illinois, and Ohio. 

Compared with 1901 the production of coal in Alabama for 1902 
shows an increase of 1,255,518 short tons, or 13.8 per cent. The out- 
put of 1901 exceeded by 704,777 short tons, or 8.4 per cent, that of 
1900, which in turn exceeded that of 1899 by 800,859 short tons, or 
10.5 per cent. The tonnage of 1902 shows a gain of over 36 per cent 
as compared with 1899. In each of the last eight years the coal pro- 
duction of Alabama has been the maximum up to that time. 

Notable as was the amount of production in 1902, it was surpassed 
by the increase in value which, influenced partly by the extraordinary 
demand for fuel and partly by increased cost of mining, advanced 
. from $10,000,892 in 1901 to $12,419,666 in 1902, a gain of $2,418,774, 
or 24 per cent, as compared with the increase of 13.8 per cent in quan- 
tity produced. The average price per ton in 1902 ($1.20) was the 
highest obtained since 1887, a period of fifteen years. 

Including the number of men employed in the small local banks 
there were 16,439 men engaged in coal mining in 1902, against 17,370 
in 1901, when men working at country banks were not considered. 
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The average number of working days for each employee was 256 in 
1902, against 236 in 1901. From these data it is deduced that the aver- 
age tonnage per each employee was 630 in 1902 and 524 in 1901. The 
average tonnage per day per man was 2.46 in 1902 and 2.22 in 1901, an 
increase in daily productiveness per man of a little more than 10 per 
cent. 

This increase in productive capacity per employee was apparently 
due to a greater ‘‘intensity of labor” on the part of the men. The 
statistics relating to the use of machines show that the total tonnage 
mechanically undercut in 1902 was only slightly greater than that of 
1901, the figures being, respectively, 289,051 in 1901 and 300,670 in 
1902. The number of machines in use in 1902 was 66, against 82 
reported for the preceding year. The latter figure, however, was evi- 
dently erroneous, as the returns for 1902 indicate that some machines 
were moved from one mine to another belonging to the same company 
in 1901, and were reported separately from each mine, having been in 
use at several different mines during the year. This is also shown by 
the fact that only 54 machines were used in 1900. 

There were two periods of labor disturbances worthy of note in the 
coal mines of Alabama during 1902. The first one was caused by the 
demand of the miners! union for an 8-hour day, a semimonthly pay 
day, and an advance from 55 to 60 cents per ton in the maximum rate 
to be paid for mining coal. The rates for mining are fixed by fluctua- 
tions in the price of pig iron, with a minimum and maximum limit. 
As the operators refused the demands of the union, a strike was called, 
to go into effect July 1. The strike was settled on July 11 by mutual 
concessions and work was resumed July 14. The other notable strike 
was one ordered against the Tennessee Coal, Iron and Railway Com- 
pany because of the refusal of that corporation to withhold from the 
pay of its men, unless instructed to do so by the men themselves, an 
assessment of $1 each, levied against them by the United Mine Workers 
for the benefit of the men on strike in the anthracite fields of Penn- 
sylvania. Other strikes of minor importance due to local causes 
occurred during the year. The total number of men idle by reason of 
strikes during the year was 6,059 and the aggregate time lost amounted 
to 139,783 working days. Except for this lost time, the production of 
coal in the State in 1902 would have been further increased by about 
340,000 tons, bringing the total up to nearly 10,700,000 short tons. 

In the following tables is presented a statement of the production of 
coal in Alabama during 1901 and 1902, by counties, showing the dis- 
tribution of the product for consumption, the value, and the statistics 
of labor employed in the State. This table shows that in 1902 there 
were 2,760,298 short tons made into coke. The actual amount of coal 
made into coke in this State last year was 4,237,491 short tons. This 
difference is due to the fact that a large amount of coal is shipped from 
the mines to ovens at a distance. Many of the ovens are located in the 
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vicinity of Birmingham, and the coal is shipped to them from the mines, 
some distance away. In these cases the coal is reported on the coal 
schedules as shipped from the mines. In 1901 the amount of coal made 
into coke in Alabama was 3,849,908 short tons, though it appears in 
this report as 2,182,477 short tons. 


Coal production of Alabama in 1901, by counties. 


Sold to ; 
local ¡Used at Aver-| Aver a be 
Loaded | trade | mines pU age ae 

ount? atmines| and for Made Total Total cine num- Peret 

y. for ship-| used | steam jintocoke.: quantity.) value. l er ber of n. 

ment. |byem-| and ton days UE "m 

ploy- | heat. ' active. je oy 

ees, em 

Short Short | Short Short Short 
tons. tona. lona. tons. tona. 

Bibbia soos: 1,213,620 | 2,881 ¡ 40,914 1,438 | 1,258, 853 (81, 512, 562 [81.20 235! 1,824 
Blountand Cullman.! 142,047 | 1,650 ........].......... 113, 697 173, 127 | 1.20 148 328 
Etowah.............. | 86,941 | 6,050 6001... 2s 93, 591 119, 244 | 1.27 210 | 186 
Jefferson............. '8, 436, 757 | 25,255 1139, 665 |1, 948, 038 | 5,519, 715 | 5,965,291 | 1.07 259 : 9,492 
Marion and Winston. 69,335 dou A REPETAR 69, 505 86,169 | 1.24 151 209 
St. Clair... oci. 136, 935 624 | 3,257 |.......... | 140, 816 164,742 | 1.17 198 293 
Shelby .............. 139,405 | 1,382! 8,345 |.......... 149,132 | 226, 826 | 1.52 256 396 
Tuscaloosa .......... 130,803 | 2,821! 8,093 | 233,001 374,718 399, 440 | 1.07 247 | 1,069 
Walker .............. 1,260,751 | 9,196 | 14,078 ¡.......... 1, 284,025 | 1,318, 491 | 1.02 186 | 3,573 
Small mines.........|.......... 85.000 AAA AA 35, 000 35,000 |......]........ TRE 
Total... 2.22: 6, 616, 594 | 85, 029 iac 2, 182, 477 | 9, 099, 052 |10, 000, 892 | 1.10 | . 236 | 17,370 


Coal production of Alabama in 1902, by counties. 


Sold to| ; 
local ¡Used at Aver-| A¥er Ay 2 
Loaded | trade | mines we | BRO ue 
Count at mines] and for Total Total EM , num | Her of 
y. for ship-| used | steam fintocoke.| quantity. | value. P ber of Gm: 
ment. |byem-! and ion. duis. [scs 
ploy- | heat. * active UR. 
ees, : 
: Short Short Short Short 
lona. tona. tona. tons. 
Bibb A A 1,372,745 | 1,922 | 38, 174 1,487,407 [81,842,163 $1.24 245 1, 924 
Etowah.............. 100,290 | 1,280 ZU I eeEEIES 101, 790 125,190 | 1.23 264 208 
Jefferson ............ 3, 410, 698 | 56,060 160,873 5,855,536 | 6,975,929 1.19 280 | 8,400 
St. Clair ............. 119,618 550 | 7,500 156,243 | | 208,162 ' 1.33 246 374 
Shelby. cssetieeeee 131, 241 130 | 4,672 1... oso 136, H3 218,971 | 1.61 206 417 
Tuscaloosa .......... 108, 617 924 | 1,845 431,711 527,504 — 1.22 236 989 
Walker.............. 1,748,073 | 16,047 30, 936 1, 903, 976 | 2, 147, 894 , 1.13 225 | 3,388 
Winston ............. 26,686 | 2,000 inasociol cos s ence 28, 686 41,250 ¡ 1.44 134 174 
Blount,Cullman and 
Marion ............ 209, Vik [on ste eue RR [ennt REB 253, 178 332,603 1.31 | — 233 565 
Totül 2:2 7,271,146 | 78,903 244,223 2,60, 208 10, 354,070 12,419,666 ' 1.20 | 256 | 16, 439 
| ' 


i | | 


In the following table is presented a statement of the distribution of 
the coal product of Alabama for a period of fourteen years. As pre- 
viously stated, the amount reported as loaded at mines for shipment 
includes considerable quantities of coal shipped to other points 1n the 
State and there made into coke. About one-third the amount of coal 
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that finally goes into coke is reported in the coal shipped from the 


mines. 


Distribution of the coal product of Alabama, 1889—1902. 


Sold to 
Loaded | local ‘mines Ave p 
Year. | at mines and for Made into Total Total otce num- 
for ship- | used by steam coke. quantity. value, r ber of 
ment. em- and ion. days 
ployees. heat. active 
Short tons. |Shorttons.|Shorttons.! Short tons. | Short tons. 
1889...... 2, 327, 209 59, 945 79,516 | 1,106,314 | 3,572,983 | $3,961, 491 $1.10 248 
1890...... 2, 487, 983 84, 578 88,952 | 1,428,896 | 4,090,409 | 4,202,469 | 1.08 217 
1891...... 2, 822,818 91,456 | 100,160 | 1,745,852 | 4,759,781 | 5,087,596 | 1.07 268 
1892...... 3, 122, 075 87,843 | 185,627 | 2,293,767 | 5,529,312 | 5,788,898 | 1.06 271 
1893...... 3, 536, 935 59, 599 96,412 | 1,443,989 | 5,136,985 | 5,096,792 | .99 237 
1894...... 8, 269, 548 43,911 | 180, 404 958,315 | 4,897,178 | 4,085,535 | .98 238 
1895...... 8,610,433 | 272,561 | 137,021 | 1,673,770 | 5,693,776 | 5,126,822 | .90 244 
1896...... 3,555,493 | 285,416 | 138,268 | 1,769,520 | 5,748,697 | 5,174,135 | .90 248 
1897...... 4, 543, 597 86,790 | 126,187 | 1,137,196 | 5,893,770 | 5,192,085 | .88 233 
1898...... 4,926,828 | 107,676 | 145,808 1,355,071 | 6,535,283 | 4,932,776 | .75 250 
1899...... 4, 701, 612 79,994 | 155,614 | 2,656,296 | 7,593,416 | 8,256,462 | 1.09 238 
1900...... 6,108,011 | 146,591 | 189,474 | 1,950,199 | 8,394,275 | 9,793,785 | 1.17 257 
1901...... 6, 616, 594 85,029 | 214,952 | 2,182,477 | 9,099,052 | 10,000,892 | 1.10 236 
1902...... 7,271,146 78,903 | 244,223 2,760,298 | 10,354,570 | 12,419,666 | 1.20 256 


In the following table is shown the total production, by counties, for 
the last five years, with the increases and decreases in 1902 as compared 
with 1901. The most notable increase in 1902 was in Walker County, 
where the gain in output amounted to 619,951 short tons, or nearly 50 


per cent. 


tons, and Bibb County, 228,554 tons. 
county of the State except Shelby and Winston. The apparent decrease 
in the production from small mines is due to the distribution of this 
factor among the several counties in 1902. 


Jefferson........... 
St. Clair 


"99299 
en... e... . ..os 


econo. ec. r..n... 


Other important increases were in Jefferson County, 305,821 


Production increased in every 


Coal production of Alabama, 1898-1902, by counties. 


— 


Increase |Decrease 


in 1902. 


in 1902. 


——————— |————— ———— | ————— A ——— — | ——À 


9, 578 

4, 878, 696 
52, 252 
86, 928 
325, 461 
1, 249, 204 
a 28, 220 


431,711 


vceo.nn......o ne. 


co. o nen. .o.o 


— |——ÓÀ |———————— PX (ad e | — —Y 


[Short tons.] * 

1900. 1901. 
964,785 | 1,258, 853 
18, 572 143, 697 
20, 855 93, 591 
5, 255, 296 | 5,549, 715 
156, 270 140, 816 
135, 832 149, 132 
268, 422 374,718 
1, 489,380 | 1,284,025 
a 49, 863 69, 505 
35, 000 35, 000 
8,394, 275 | 9,099, 052 


a Includes production of Marion County. 
b Small-mine production included in county distribution. 
o Net increase. 


10, 354, 570 


ee.r.n.no..o.... 
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In the following table is shown the total production of Alabama since 
1870: 


Annual coal production of Alabama, 1870-1902. 


Year. Quantity. Year. Quantity. 
Short tons. Short tons. 
ITLI E O NONAS 13,200 || 1888 Leu PESE NE NUXRE SERES UNS TIERE ER 2, 900, 000 
VETE PRORA RET ADI IEEE 44,800 sou educi eva Eo PRO EA RN ES 3, 572, 983 
DSTA cock cae Pec 50,400 || 18902 casae optet e EU SERERERIPICURIE Y 4, 090, 409 
Ly eM 07,2007] 199]: LocéE oes ue RE ED Y REDE EE | 4,759,781 
Ly RM CC. 1120001 1 Dee | 5, 529, 312 
S YE BR ERE E 196,000 |. 1890.5 it da 5, 136, 935 
1878. A dn inni UR AMI CRINE 224,000 | 1894... Ls es eeeeee reser eeeee seen nee 4,397, 178 
Lv ctu dina HEN qM 280,000 | 1805 lada 5,693, 775 
A Li pei SO 800 |. 1806.2 ce c eue etx e deere bsus TOM | 5, 748, 697 
ISS —M——— 420,000 || 1897........ cele 6, 893, 770 
J882 M PE 896, 000 | E A ies eae il Lu tud 6, 535, 283 
D ERN NEM DPF E 1,568,000 | o cR 7,593, 416 
A ——À 2:240, 0007 (1900/5 acia 8,394, 275 
[TUM —— Á—Ó—À 2, 492, 000 | A dete d 9, 099, 052 
p  — —— eee 12800; 000! TOO osa 10, 354, 570 
A T 1, 950, 000 | 
ALASKA. 


There are a number of localities in the Territory of Alaska where 
coal seams of workable thickness and quality have been located, but it 
has been impossible to secure exact statistics in regard to the produc- 
tion. Mr. Alfred H. Brooks, of the United States Geological Survey, 
in his report entitled ** The Coal Resources of Alaska,” * states that the 
coal mines of Alaska which have produced some coal in the past may 
be divided naturally into three separate provinces or districts. These 
are the Pacific coast district, which includes all the mines located on 
Pacific coast waters and one deposit at Kootznahoo Bay, one at Con- 
troller Bay, one at Homer (on Cook Inlet), and three on the Alaskan 
Peninsula—at Chignik River, Herendeen, and Unga Island. The sec- 
ond, which may be designated as the Yukon district, includes all the 
mines tributary to the Yukon River. Of these there are six, three of 
which—known, respectively, as No. 1, Williams, and Blatchford—are 
on the Yukon River between Anvik and Nulato. The Pickart mine is 
located a short distance northeast of Nulato, on the Yukon River; the 
Drew mine near Rampart and Nation River, between Fort Yukon and 
Fortymile. The Arctic coast district includes two mines, the Corwin 
and the Thetis, located on the Arctic Ocean near the seventieth degree 
of north latitude. Mr. Brooks states that at the time of his visit to 
the region, in 1902, the mine on Kootznahoo Bay, the only one in 


a Twenty-second Ann. Rept. U. S. Geol. Survey, Part III. 
23 
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southeastern Alaska, had been ‘shut down. He also reports that at 
Controller Bay, 30 miles east of the mouth of the Copper River, an 
excellent coal has been discovered, and extensive preparations are 
under way for developing the field. It is probable that this mine will 
become a producer within a short time. 

The only mines in American territory from which any production 
was reported for 1902 were the Williams mine, on the Yukon River 
below Kaltag, and the Homer property, on Cook Inlet. The first- 
mentioned property produced, in 1902, 1,700 tons of coal, which was 
used principally on the steamers plying on the Yukon River. The 
Pickart mine, also on the Yukon Hiver, was operated for a short 
time during 1902, but was closed down in July. No exact informa- 
tion as to the amount of coal obtained during this time has been 
secured. The Homer mine, on Cook Inlet, produced 512 tons, most of 
which was obtained in the course of the development of the property. 
At this point a railway about 7 miles in length connects the mine 
with the navigable waters of Cook Inlet, where docks and coal bunkers 
have been established. The three mines on the Alaskan Peninsula 
have been operated at different times during the last two decades, but 
no production was reported from them in 1902, although the one on 
Chignik River is known to have produced some coal to supply the 
local steamers, and the same is true of the one on Unga Island. A 
company was organized during 1902 to extend the developments of 
the mines on Herendeen Bay, but no production was reported from it 
during the year. The two mines in the Arctic coast district have 
been worked from time to time during the last twenty years to supply 
whalers and revenue cutters, but the operations have never reached 
the dignity of an industry, and no record of their actual production 
has been secured. Some attempt, however, at systematic develop- 
ment has been recently made, and a small amount of coal was shipped 
to Nome, where it was said to have brought a good price. 

Mr. Arthur J. Collier, assistant geologist, United States Geological 
Survey, who made a special investigation of the coal resources of the 
Yukon, has published his results in Bulletin No. 218. 

During the field season of 1902 Mr. Collier was able to secure more 
definite data in regard to the production of the different mines along 
the Yukon River than have heretofore been obtained. He states that 
the Williams mine, on the Yukon River, 50 miles below Kaltag, which 
was first known as the Thein mine, was the only mine in American 
territory on the Yukon which was worked continuously during the 
season of 1902. This mine was opened in 1900 and produced some 
coal in that year. 

The Pickart mine, 10 miles above Nulato, was opened in 1898, and 
produced some coal each year from that time until 1902, when it was 
abandoned. No definite statement as to the amount of coal produced 
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during this time has been obtained, but the output was probably 
between 2,000 and 3,000 tons. The first mine to be opened on the 
Yukon River was what is known as the Nation River mine, 52 miles 
below the international boundary. About 2,000 tons of coal are said 
to have been produced from this mine in 1897; the mine has since been 
shut down and is not now operated. "The next mine to be opened was 
what is known as the Drew mine, about 25 miles above Rampart. This 
mine was worked from 1897 to 1900, during which time the entire pro- 
duction is estimated to have amounted to about 1,200 tons. The Blatch- 
ford mine, 9 miles below Nulato, was opened in 1898 and produced 
some coal in 1899, 1900, and 1901. It is estimated that about 300 tons 
were produced at this mine during these years. What is known 
as Mine No. 1, about 25 miles below the Williams mine, was worked 
during the winter of 1898, and producd about 900 tons. Since that time 
it has been shut down. Mr. Collier estimates that the total amount of 
coal produced in American territory on the Yukon from 1897 to 1902, 
inclusive, is about 9,000 tons—this total being distributed annually 
approximately as follows: 


Production of coal on the Yukon River, 1897-1902. 


Year. | Name of mine. Quantity. | Value. 
Short tons. 
1897 “Nation RIVA 2, 000 $25, 000 
1898 No.1, Drew, and Pickart................... ccc cec lee ce ean eee eme 1, 600 22, 400 
1899 , Drew, Pickart, and Blatchford..................... cc eee ee eee eee n 1, 200 16, 800 
1900 Drew, Pickart, Blatchford, and Thein .......................-- e eene 1,200 16, 800 
1901 Pickart, Blatchford, and Thein.................... cec ccceeeee eee 1, 300 15,600 


1902 | LP o TP Pm 1, 700 17, 000 


All of these mines are located immediately on the Yukon River. 
The coal from them has been used principally on the river steamers, 
though & smaller amount has been used for domestie purposes at 
Dawson and other points along the river. At Dawson the coal sells 
at from $15 to $20 per ton. Coal delivered at the river banks from 
the Yukon mines sells for from $10 to $12 per ton at present, though 
in years past prices have been higher, and in 1900 coal was selling for 
$15 per ton at the Drew mine. Adding the production of the Cook 
Inlet mine to that of the Williams mine in 1902, the total production 
reported for the Territory is found to be 2,212 tons, valued at $19,048. 
It is known, however, that some coal was also produced at the Corwin 
mine, at Chignik, and at Herendeen Bay, but since no definite reports 
have been obtained from these localities they are not included in the 
above statement. The actual production in the Territory for 1902 was, 
therefore, probably somewhat larger than that reported. 
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ARKANSAS. 


Total production in 1902, 1,943,932 short tons; spot value, $2,539,214. 

Compared with 1901, the production of coal in Arkansas in 1902 
shows an increase of 127,796 short tons, or 7 per cent, while the value 
of the product increased $470,601, a gain of 22.7 per cent. Aside 
from the increase in production the principal items of interest con- 
nected with the coal-mining industry of the State were (1) the practical 
exemption from labor troubles and (2) the decided decrease in the use 
of mining machines. There was only one instance reported of a sus- 
pension of work because of strike, and this was of short duration, 
affecting only 14 men who were idle ten days. The mechanical pro- 
duction of coal in Arkansas has almost disappeared. In 1900 the 
amount of coal undercut by machines was 219,085 short tons. In 1901 
this had decreased to 102,220 short tons, and in 1902 only 8,989 tons 
were reported as machine mined. 

A large part of the coal product of Arkansas consists of a semi- 
anthracite quality, which is highly prized, particularly as a domestic 
fuel. Its use is growing steadily, and it has largely superseded anthra- 
cite in Memphis, and in St. Louis and other large cities in the Missis- 
sippi Valley west of the river. This coal is practically smokeless, 
burns with a short, hot flame, and leaves a comparatively small amount 
of ash. Of the total product in 1902, 1,432,266 short tons, or nearly 
three-fourths, consisted of this semianthracite coal. As an indication 
of the present prosperous condition of the coal-mining industry in 
Arkansas it may be stated that there were 13 new firms or corporations 
which contributed to the product of 1902. These 13 firms had a total 
initial production of 150,521 short tons. Three more new operations 
were reported which had not reached the productive stage at the close 
of 1902. Of additional interest in connection with the new develop- 
ments was the taking over of all the coal-mining interests of the 
Kansas and Texas Coal Company by the Central Coal and Coke 
Company, of Kansas City. 

As in the case of Alabama, an increase in the intensity of labor is 
shown in the statistics for Arkansas in 1902 as compared with 1901, 
although the total tonnage per each employee for the year shows a 
decrease. The total number of tons mined for each man employed in 
1901 was 577.7, while in 1902 it was only 540.7 tons. The average 
tonnage per man per day, however, increased from 2.59 in 1901 to 
2.88 in 1902. 

In the following tables are presented the statistics of production in 
1901 and 1902, with the distribution of the product, by counties, and 
according to consumption: 


Loaded | Sold to 
at mines oa 
County. snip. and used 
ment by em- 
* | ployees 
Short Short 
tons. tons. 
Johnson ................. 140, 147 1,140 
Sebastian................ 1,271,039 2, 796 
Franklin, Logan, and 
ODG A 343, 341 1, 990 
Small mines.............].......... 6, 000 
Total .............. 1,754,527 | 11,926 
1d 
Loaded local 
County at mines [trade and| mines 
ment. em- 
ployees. 
Franklin........ EA 327, 418 1,199 
Johnson................. 186, 812 1,072 
o3: Y e 19, 286 1,215 
POpe ..... 2 e ox eR 29, 389 500 
Sebastian................ 1,275, 324 6, 053 
Onachita and 8cott...... 26, 683 8, 600 
| A Total .......-.-.--. 1,864,912 | 13, 639 


COAL. 


Used at 
mines 
for Total 
steam quantity. 
and - 
heat. 
Short Short 
tona. tona. 
4, 938 146, 225 


31, 355 | 1, 305, 190 


13, 390 


858, 721 


—— | —————— |————— | d SCO 


49, 683 | 1, 816, 136 


for ship- | used by for steam|quantity. 
and heat. 


Used at 


Coal production of Arkansas in 1902, 


Total 


357 


Coal production of Arkansas in 1901, by counties. 


———— | —— d ———————— | —————— | ———— |. ————— | L——Ó ee 


Short tons. Short tons. Short tons. |Short tons. 


9, 396 338, 013 


5, 374 
1, 250 
6, 077 


193, 258 
21, 751 
34, 966 


43, 804 |1,325, 181 


480 


30, 763 


——M | ——— |—Ó—————— |———————— 4 ——————d—Ó————d———— 1L———— 


65,381 |1, 943, 932 


: Aver- 
A d age | Average 
Total uc num- | number 

value. |F T of em- 

ays | ployeea. 

ton. active. 
$203, 461 |81. 39 232 302 
1, 390, 995 | 1.06 214 2, 297 
462, 157 | 1.29 248 545 
12:000 T. — 25s [da etileosQeudss 
2, 068,613 | 1.14 223 3, 144 

by counties. 

E Aver- 
a er- age | Average 
Tota To num- | number 

value I Gr ber of | of em- 

RM days | ployees. 

active 
$377,794 |81.12 154 509 
404, $22 | 2.09 167 519 
36, 000 | 1.66 196 71 
101, 474 | 2.90 188 126 
1, 583, 209 | 1.19 199 2, 304 
35,915 | 1.17 245 66 
2,539, 214 | 1.31 188 3, 595 


Since 1889, the distribution of the coal product of Arkansas has been 


as follows: 


Distribution of the coal product of Arkansas, 1889-1902. 


$395, 836 
514, 595 
647, 560 
666, 230 
713, 347 
631, 988 
761, 156 
755,577 
903, 993 
1,238, 778 

989, 383 
1, 653, 618 
2, 068, 613 


Sold to 
Loaded local Used at 
Year at mines trade and mines for) Total 
y for ship- | used by | steam | quantity. 
ment. em- jand heat. 
ployees. 

Short tons. Short tons. Short tons.| Short tons 

1889........ psa 268, 518 6, 820 4, 246 279, 584 
j[.' | oca 874, 969 9, 240 15, 679 399, 888 
O AAA RR E18, 120 8, 909 15, 350 542, 379 
jr. y — E 513, 908 7,450 14, 200 535, 558 
1893... 0e oia ver e 549, 504 11, 778 13, 481 574, 763 
e p ————I 488, 077 7,870 16, 679 512, 626 
1899: REENE SEEE E E E eee 576, 112 14, 935 7,2176 598, 322 
|o f 647, 240 8, 610 19, 494 675, 374 
e A 827,518 11, 588 18, 081 856, 190 
1896 252s do T NN 1, 167, 108 13, 256 25, 120 | 1, 205, 479 
E DOS 811, 366 10, 296 21, 892 843, 54 
ip) eem bee ceweeusee 1, 396, 674 10, 950 40, 321 | 1, 447, 945 
bp fer E 1, 751, 527 11, 926 49, 683 | 1,816, 136 
1902..... A 1, 864, 912 13, 639 65, 381 | 1, 943, 932 


2, 539, 214 


Aver- p Avernge 
SEU | num- | number 
puce bu of of em- 
Ba |i [riores 
8.42 1.2.1 677 
1.29 214 938 
1. 19 214 1,317 
1.24 199 1, 128 
1.34 151 1,559 
1.22 134 1, 493 
1.25 176 1, 218 
1.12 168 1,507 
1.06 156 1, 990 
1.03 163 2,555 
1.17 156 2, 313 
1.14 219 2, 800 
1.14 223 3,144 
1.31 188 8, 596 
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The production by counties during the last five years has been as 
follows: 
Coal production of Arkansas, 1898-1902, by counties. 


[Short tons.] 

County. 1898. 1893. 1900. 1901. 1902. 
A SC LEARN EENG SERERE 338, 013 
JONSON LL sees oie ose ei rx ANE E EA EX ees 193, 258 

1 7,196 a 442, 466 504, 94 
Pr NNUS A A mts [206 ee : 21,751 
PODOL Ucet ia 34, 966 
A O A 871,067 | 580, 358 999,479 | 1,305, 190 1,325, 181 
Ouachita and Scotland a li ls A AI 30, 7 
Small mines.................. 0c ee eee eee 6, 000 6, 000 6, 000 6, 000 (5) 
Total i2 gu ed 1,205,479 | 843,554 | 1,447,945 | 1,816,136 1, 943, 932 


aIncludes also production of Logan County. 
bSmall mine production included with county distribution. 


The earliest production of coal in Arkansas, of which there is official 
record, was in 1880. when the Tenth United States Census reported a 
total output of 14,778 short tons. Since that date the production of 
the State has grown to large proportions, as is shown in the following 
table: 

Annual production of coal in Arkansas, 1880-1902. 


[Short tons.] 

Year. Quantity. Year. Quantity. 
SPIRAT TERR ER 14; 2778 | 1892. oc edv O suot cue tage 635, 558 
O O MR 10, 000 EOI AA 574,763 
A A 15, 000 | o PERPE 512, 626 
oS RENE UE REI 50; 000.|| A acevo 598, 322 
1884... casted. do E 75,000 || 1896........... cece cece rrr 675,374 
Do HC SE 100, 000 I| 3897. voce son PUUban rie UI E DPES 856, 190 
j| HRS PETERE 125.000 1898... estes ted au PERENNE 1, 205, 479 
A 129,600 | 1899... ...oooccococococcccononancn sees 843, 554 
o a ooo das 276, 871 | O a SSMO EORR 1, 447, 945 
DT NERONE 229 HOAs 1901. bac cb setts aec Edo E d ies 1, 816, 136 
A AE daar 399, 888 O a scan ste exa do ar dardo 1, 943, 932 
A dire cud 542, 379 | 

CALIFORNIA. 


Total production in 1902, 84,984 short tons; spot value, $254,350. 

The increased production and consumption of petroleum in Cali- 
fornia is reflected in the decreased production of coal in the State. 
The coal developments in Kern County, mention of which was made 
in the report for 1901, had not reached & productive stage up to the 
close of 1902. "The larger part of the production of the State con- 
tinues to come from Alameda County, about 80 per cent of the output 
in 1902 being from that county. 
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The statistics of production in the State since 1889 have been as 
follows: 


Distribution of the coal product of California, 1889-1902. 


| Sold to | Aver- 


Loaded | local | Used at Aver- | “age | Average 
ONE at mines trade and mines for! Total Tota] orice num- | number 
for ship- | used by steam — quantity.| value. : berof | ofem- 
ment. em- and heat. ion days | ployees, 
ployees. i * |active. 
‘Short tons. Short tona.: Short tons. Short tona. 

Li ri 111,128 | — 3,146 | 7,546 | 121,820 | $288,232 | $2.37 l........[.......... 
T890. ua e Vr | 108, 436 2, 121 5,154 ; 110,711 | 283,019 2.56 301 364 
318015 E 86, 783 3, 424 3,094 | 93,301 | 204,902} 2.20! 222 256 
doc 73,269 | 9,679 2,230 | 85,178 | 209,711 | 2.46| 204 187 
[2t PER E 64,7 5, 336 2,534 | 72,603] 167,555 | 2.31 208 158 
poc ed 52, 736 8, 143 6, 368 67,247 | 155,620 2.31 232 125 
1805; ecce aba coire 60,440 | 12,171 2,812: 75,453 | 175,778 | 2.33 262 | 190 
E A 24499 wi 69, 608 1, 537 4, 399 78, 544 166, 123 2.12 297 157 
A i esac ee 74, 762 6, 869 4, 361 85,992 | 201,236 2.34 150 863 
1898.5... 2595 wx eee: 123, 568 15, 996 4,724 | 144,288 | 349,915 2.43 265 284 
piss ENIRO DEN 151,041 5, 242 4,432 | 160,715 | 428, 333 2.67 291 363 
IO o read 160, 508 4,550 6,650 | 171,708 | 523,231 3.05 309 378 
A ve deos 132, 566 597 17,916 | 151,079 | 394,106 2. 60 289 428 
1909. ose ere hs eV ERROR ae 79, 485 1,721 3, 778 84, 984 254, 350 2.99 312 | 207 


The annual production since 1883 is exhibited in the following table: 


Coal production of California, 1883-1902. 


[Short tons.) 
Year. Quantity. Year. Quantity. 
)Lo C —————— ay 16.102. || 1808.5. ries ceocc tu s pre rETA ERES 72, 603 
IRR. ooo caus bel ii TEAS | LOO ose oR rele uate eet eos ee 67, 247 
1885 ..... A AA 71,615. AO ri A aaa 75, 453 
O id e A a 100.000 7 TS96 iii caus Vinee dade da 78, 544 
DERG rl AS td EE EDS SO 000.1897 ao se eu Xia RR EFT des 85, 992 
TBS TP 95.000 |) TSB acorde ten 144, 288 
js | ————Ó————— M | 121; 820-1] 1800.5 acata aces addu Iss RSS 160, 715 
[o m ———— ——— 110;711 [AMOO e un eret a 171, 708 
jsp 93.301 || 1901... -usenp oo ed eer yn naa ated dees 151, 079 
1692 ii wos eso2e US Dr dec RDcdaf veces + 85,178 1| 1902. care si eedr cios dao caeno da CER E 84, 984 
COLORADO. 


Total production in 1902, 7,401,343 short tons; spot value, $8,397,812. 

Colorado is one of the States which experienced in her coal production 
the full benefit of the remarkable industrial activity which prevailed 
throughout 1902. As compared with 1901 the production of coal in 
1902 increased 1,701,328 short tons, or 29.8 per cent. In this report 
for 1901 it was stated that the building of the extensive iron works at 
Pueblo would probably augment the production of coal in 1902, a pre- 
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diction which has been abundantly realized. In fact, the industrial 
development of the State as reflected in its coal production has been 
without interruption since 1894, the output having increased each year 
since that date, and the production in 1902 being more than two and 
one-half times that of eight years before. 

In comparing the statistics for 1902 with those for 1901 a decided 
increase is shown in the quantity of coal produced per employee. In 
1901, 8,870 men worked for an average of 253 days and produced 
5,700,015 tons of coal, or at the rate of 642.6 tons per man for the 
year. In 1902, 8,956 men worked an average of 261 days and pro- 
duced 7,401,343 tons, equivalent to 826 tons per man. The daily aver- 
age shows even more striking comparisons, the average production 
per day per man increasing from 2.54 tons in 1901 to 3.16 tons in 
1909. A good portion of this increased capacity was due to the 
increased production by coal-cutting machinery. The production, by 
counties, in 1901 and 1902, is shown in the following tables: 


Coal production of Colorado in 1901, by counties. 


Aver- 


Loaded age 
: Made aye ape 
at mines Total Total Pon | num- k 
County. for ship- into |quantity.| value. | PCE! per of Dumber 
n coke. per of em- 
ent. d days love 
* lactive.| Pl0YCES. 
Short Short Short 
tons. tona. tons. tona. tona. 
Boulder ............. 432, 942 18, 896 | 31,137 |.......... 482, 975 | $611,151 181.27 221 1,133 
Delta .........-..sss- 2,410| 3,284|  150|.......... 5,844 | 8,036 1.38] 183 11 
El Paso ...........-.- 170, 979 700 | 4,300 |.......... 175,979 | 252,245 | 1.43} 301 196 
Fremont ............ 508, 170 4,591 | 17,226 6, 326 536, 318 890,155 , 1. 66 234 1, 016 
Garfield ............. 165, 163 2, 294 6,250) Ioas ci uos 173, 707 190, 517 | 1.10 238 | 247 
Gunnison............ 273, 666 3, 288 7,826 112, 263 397, 043 608, 230 | 1. 03 25] ; 547 
Huerfano............ 888, 288 5,128 | 25,193 |.......... 918, 609 ¡1,063,403 1.16 250 1,319 
La Plata ............. 133,214 | 9,513 512 1,653 | 144,892 | 219,021 | 1.51 | 255 222 
Las Animas......... 1, 594, 414 20, 986 | 59, 630 801, 108 12, 476, 138 |2, 197, 567 . 89 272 3, 598 
PI 143, 632 1,258 2, 485 178, 497 325, 872 304, 692 .93 233 436 
RóUtt... i os 140 TI.418 2: ossi oou Esa E 1, 558 2,562 | 1.64 55 13 
Weld ................ 11,667 18,857 | 2,850 |.......... 33, 374 53,616 | 1.61 263 48 
Arapahoe and Lan- 
a AA A O IA etes ee cece : 760 | 1.25 | 100 4 
Jefferson, Rio Blan- 
eo, Mesa, Monte- 
zuma, and Mont- 
TOSG. ccc cceccced'snes d. + E 39, 906 | 1. 47 141 50 
Total usina 92,304 ¡157,579 |1,099, 847 !5, 700, 015 |6, 441,891 | 1.13 253 8,870 


| 
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Coal production of Colorado in 1902, by counties. 


Sold to Used at Aver- | 


local Aver- à 
County. at mines rece : nes oe Total Total Brite un E 
or ship- used by steam coke: quantity.| value. E ber of | of em- 
ment. em. and ton. days |ployees. 
ployees. heat. ‘active. 
Short Short | Short Short Short 
tons. tons. tons. tons. tons. 
Boulder ............. 719,564 | 48,454 | 38,363 |.......... 806, 371 |$1,019,072 |$1. 26 268 941 
Delta ................ 410 8,790 150 |.......... 9, 350 12, 450 | 1.33 235 16 
El PA80 30605 ses 74,135 | 140,714 | 3,700 |.......... 218,549 ' 286,270 | 1.31 282 302 
Fremont............. 661, 804 2,959 | 31,636 |.......... 695, 999 1,146,416 | 1.65 262 979 
Garfield ............. 200, 821 2,351 | 4,090 |.......... 207,262 | 228,935 ¡ 1.10 261 202 
Gunnison............ 252, 861 1,519 | 8,614 | 101,880 | 361,874 | 563,593 | 1.54 251 435 
Huerfano............ 1, 156, 555 4,891 27,867 |.......... 1, 189, 313 |1, 446, 866 | 1.22 241 1, 406 
La Plata............. 143,412 | 10,178 607 832 | 155,029 | 230,901 | 1. 49 220 229 
Las Animas.......... 1,929,116 | 26,250 | 55,435 |1, 234, 470 (3, 245, 271 |2,919,146 | .90 268 3, 925 
ROU. ccc ceesecscses 600 2, 535 45 AA 3, 180 4,698 | 1.48 106 20 
Weld ci ccccwccsseress 38,652 | 30,402 | 4,627 |.......... 73,681 | 106,574 | 1.45 252 160 
Other counties a..... 197, 295 8,384 | 6,412 | 225,373 | 432,464 | 432,891 | 1.00 269 341 


Total .......... 5, 375, 215 | 282, 027 ¡181,546 1, 562, 556 7,401, 343 P 397,812 | 1.13 261 8, 956 
a Arapahoe, Larimer, Mesa, Montezuma, Ouray, Pitkin, and Rio Blanco. 


The influence exerted by the growth of the iron industry upon the 
production of coal in Colorado is shown in the following table, which 
exhibits the distribution of the product during a period of fourteen 
years. The statement shows that while the coal shipped in 1902 was 
about two and one-half times that of 1889, the amount of coal made 
into coke for blast-furnace use in 1902 was more than five times that 
of 1889. 


Distribution of the coal product of Colorado, 1889-1902. 


Aver- 
age 


Total pee nume | HO. 


Sold to | Used at 
Loaded local mines 
at mines itrade and for 


Year. for ship- | used by | steem value, |PTCE! per of | ber of 
ment. em- and to days ploy. 
ployees. | heat active. ces. 
Short Short Short 
tons. tons. tons. 
1889............ 2, 109, 335 91,248 | 88,037 308, 061 | 2,597, 181 |$3, 993, 768 |81. 4, 904 
1890............ 2,636,939 | 65,432 | 48,451 | 343,181 | 3,094,003 | 4,344,196 | 1. 5, 827 
1891... svn eis 2, 934, 332 70,000 | 60,000 458,300 | 3,512, 632 | 4, 800,000 | 1. 6, 000 
O aria des 2,938,980 | 126,748 | 55,721 389, 381 | 3,510,830 | 5, 685, 112 | 1. 5,747 
1898.........-- 3, 345, 951 65, 386 | 178, 993 512,059 | 4,102, 389 | 5,104,602 | 1.: 7,202 
1894. ...... s. 2,181,048 | 56,688 | 112,414! 481,259 | 2,831, 409 | 3,516,340 | 1. 6,507 
1800 eese vos 2, 445, 578 49,088 | 99,055 489, 261 | 3,082, 982 | 3,675,185 | 1. 6, 125 
1896..... T 2, 424,027 65,755 | 93,128 529, 490 | 3, 112, 400 | 3, 606, 642 | 1. 6, 704 
WOT AREA 2, 649, O42 76,699 | 93,782 542, 180 | 3,361, 703 | 3,947,186 | I. 5,852 
1898............ 3,132,676 | 130,305 | 117,820 695, 546 | 4,076, 347 | 4,686, 081 | 1. 6, 440 
¿E AP 3, 681, 341 118, 153 | 106, 988 869, 742 | 4, 776, 224 | 5, 363, 667 | 1. 7,166 
1900............ 4,027,872 | 106,917 | 139,085 970, 490 | 5,244,364 | 5, 858, 036 | 1. 1: 7,459 
1901... c casus 4, 350, 285 92, 304 | 157,579 | 1,099, 847 | 5,700,015 | 6, 441,891 | 1. 8, 870 
1902: ive sees 5,375,215 | 282,027 | 181,546 | 1,562,555 | 7, 401, 343 | 8,397,812 | 1. 8, 956 
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All the coal-producing counties of any importance participated in 
the increased production in 1902 with the single exception of Gunni- 
son County. The greatest gain was made by Las Animas County, 
whose output increased 769,133 short tons, or 31 per cent over 1901. 
The production of Boulder County increased 319,396 short tons, or 
66 per cent, from 482,975 tons in 1901 to 802,371 tons in 1902. The 
other notable increases were in Huerfano County, 270,704 short tons, 
and Fremont County, 159,686 tons. Practically all of the increased 
production in Colorado during 1902 was due to the greater activity at 
the older mines rather than to the opening of new properties. Thir- 
teen new mines contributed to the production in 1902, but the aggre- 
gate output of these new operations amounted to only 53,989 short 
tons, scarcely 3 per cent of the total increase of production. 

The production of the State, by counties, since 1898, with the increases 
and decreases in 1902 as compared with 1901, is presented in the 
following table: 


Coal production of Colorado, 1898-1902, by counties. 


[Short tons. ] 

County. 1898. 1899. 1900. 1901. 1902. od Perrone, 
Boulder ........... 451, 539 540, 475 574, 33A 482, 975 806, 371 323,396 |.......... 
AA A sieut O cea creas 9, 350 9,350 |.......... 
El TPuAOA 21d ers ads 94, 334 175, 979 218, 549 42,570 |.......... 
Fremont........... 426, 553 620, 609 619, 413 536, 313 695, 999 159, 686 |.......... 
Garfield ........... 222, 460 134, 354 141, 159 173, 707 207, 262 33, 555 |... seruus 
Gunnison.......... 323, 321 319, 484 432, 555 397, 043 364,874 1............ 32, 169 
Huerfano.......... 1, 075,881 632, 577 854, 944 918,609 | 1,189,313 270,704 |.......... 
Jefferson .......... 12, 366 9, 900 8:000 1 esso A dete uses nx px esc 
Las Animas........ 1,211,340 | 2,125,143 | 2,123,411 | 2,476,138 | 3,245,271 769,133 1.......... 
La Plata ........... 100, 650 116, 500 123, 524 144, 892 155, 029 10,137 |.......... 
Pitkin ............. 195, 496 172, 917 175, 942 325, 872 414, 244 88,372 |.......... 
ROU tan te A A sahen ei 1,558 3, 180 y A 
Weld .............. 24, 085 47,573 80, 015 33, 374 73, 681 40,307 |.......... 
Other connties .... 32, 636 56, 742 21, 733 33, 555 18,220 [alisios 15, 335 

Total ........ 4,076,347 | 4,776,224 | 5,244,364 | 5,700,015 | 7,401,343 |a 1,701,328 |.......... 


a Net increase. 


Colorado entered the list of coal-producing States in 1864, with an 
output for that year of 500 short tons. The growth of the industry 
since that date is exhibited in the following table: 
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Coal production of Colorado, 1864-1902. 


(Short tons.] 


Year. Quantity. Year. | Quantity. 

A A ee re 

TAGE ogee O ee aes A ee eek vee ued E eS Tin 1, 130, 024 
1 tacos INR II A ATE 1:900. C: ic ccce oec oscila cancers auld 1, 356, 062 
A eG cL es Rice aaa’ 6,400 || 1886 .....occcoonnncocccnnccocacocononos 1,368, 338 
IROI oua eR a anes one E era a tatc aee 17,000 || 188 usa pedea xa due t E E E E E EMeE 1, 791, 735 
A A EPOR E AAA 2, 185, 477 
1869 .......: mper otc | NI Ges ops v dtt dco eaa e pe hanes 2, 597, 181 
JA tec de eee ak ean LI IM pma ae 18.500.]| 189026. ir hee ds 8, 077, 003 
IST sows ie EDS ELTE RED ROPA RR d 15:000. 1 18015 red A wise chee ux dE 3,512, 632 
IB a cuu ie pare pu uu eddie ae 68, 540 | IBU. siu cd E Ea en A UAR RU MAE Mx 8, 510, 830 
y MEN LEM A On ae bntad 4, 102, 289 
v METRO 71,372 NT PURA RUNE 2, 831, 409 
OS 98, 838 MP ic e Rar REI RES EYES 8, 082, 982 
TOTO loue ou ORE RT ADR ON pus ies RI TATE 117,066. || 1800.5. is vues ena de cso c RR RI AE 3, 112, 400 
IS VoL eR EAT AN Wed E ON 160,000 || ISO Tei eb oak eae awe hw E E ERE RN 3, 361, 703 
LOO A CRM 200, 630 || 1808 2 zi oes eee eek eek ET EMPIRE 4, 076, 347 
(Dr ERR "——— PP 322. 132-|| 18090 2.2424 were ERR RW ERRORI EEVET Ew 4, 776, 224 
IRR uM diea ED ELE 337-008 I| 1900: aaar aa au Esel bets 5, 244, 364 
JUL Latus e address 206744]. 1901....... 00000. Sa REESE IR QECVAE NE ex 5, 700, 015 
18805. ocr toot cus Roni crise udis 1,061,479 || 1902 ci cast ri 7,401, 348 
po MERECE a en 1, 229, 593 

GEORGIA. 


Total production in 1902, 414,083 short tons; spot value, $589,018. 

All of the coal produced in Georgia comes from two counties, D:de 
and Walker, in the northwestern corner of the State. The coal found 
in this section of the State is in reality the eastern limit of the Warrior 
coal fields of Alabama. The coal as found here is of excellent quality 
and enjoys a high reputation as a steam-raising fuel. It is in good 
demand for bunker coal at South Atlantic ports. It also makes a good 
grade of coke, which finds a market among the iron furnaces in the 
vicinity of Chattanooga. Coal production in the State has increased 
steadily since 1899, and in 1902 reached the maximum production for 
any one year. The largest previous production was obtained in 1893, 
when a total of 372,740 tons was mined. Compared with 1901, the 
production in 1902 shows an increase of 71,258 short tons in quantity, 
and of $177,333 in value. The average price per ton obtained was the 
highest since 1901, and was a little more than double that obtained in 
1896. | 

As stated in the previous reports, a considerable number of the 
miners employed in the production of coal in Georgia are convicts 
leased from the State authorities. The efficiency of this class of 
labor varies materially from year to year, and the labor statistics of 
Georgia, therefore, are hardly comparable with those of other States. 
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The statistics of production during the last fourteen years are 
presented in the following table: 


Coal production of Georgia since 1889. 


Sold to 2 Aver- 


Loaded | local | Used at Aver-| “age |Average 
Year at mines| trade mines |Madein-, Total Total vd num- | number 
: for ship- [and used ¡for steam, to coke. |quantity.| value. P E ber of | of em- 
ment. by em- jand heat. ios days | ployees. 
ployees. * | active 


— ——— | S| |————|———1— _ J 


Short | Short | Short | Short | Short 


tons. tons. tona. tons. tona. j 
1889 AP 46, 131 158 15,000 | 164,645 | 225,934 | $338,901 | $1.50 ]........]......... 
1890... 2s 021,949 |... oon Reb ex cee 170,388 | 228,337 | 238,315 | 1.04 313 425 
do AAA 15, 000 1, 000 5,000 | 150,000 | 171,000 | 256,500 | 1.50 312 850 
1892.2: 94 $0225 52,614 250 3,756 | 158,878 | 215,498 | 212,761 99 277 467 
1893............. 196 227 ||. seva 4,869 | 171,644 | 372,740 | 365,972 . 98 342 736 
1894............. 178, 610 |.......... 8,978 | 166,523 | 354,111 | 299,290 .85 304 729 
1895............. 135, 692 150 6,256 | 118,900 | 260,998 | 215,863 .83 312 818 
1896............ 120, 496 875 7,520 | 109,655 | 238,546 | 168, 050 .70 303 713 
¡E APA 120, 398 1, 481 5, 500 68,490 | 195,869 | 140, 466 .72 304 469 
o AA 135, 926 890 5,650 | 101,721 | 244,187 | 198,169 .81 298 504 
o AAA 149, 964 440 6, 150 76,567 | 233,111 | 233,841 | 1.00 302 567 
1900. coves ie aces 160, 889 1, 306 6,895 | 146,468 | 315,657 | 370,022 | 1.17 278 597 
a APA 249, 581 550 1, 930 90,764 | 342,825 | 411,685 | 1.20 291 766 
1902..525:. 222524 278, 847 1, 700 3,080 | 130,456 | 414,083 | 589,018 | 1.42 312 755 


Coal mining in Georgia, so far as the records of production show, 
began in 1884, with a production of 150,000 tons. Since that date the 
total output of the State has been as follows: - 


Coal production of Georgia, 1884-1902. 


[Short tons.] 
Year. Quantity. Year. Quantity. 
PU CRECEN ET E RENE SOR EE 150,000 || 1891... cecus TA iv ex RIS 354, 111 
TOG EL eie roc Baal duet eC E LEE 150:000 1 1890... cecu e Sse bos Ex CR Ine RR PR 260, 998 
pu. CD 223, 000:1 IRIG oceana CMS ERN E DE ERES 238, 546 
br PRU 313,715 || IRUT ri dis 195, 869 
1888: Os ec lE lcu i LIU Ita 180,000. || 1R98., 5. seo uou aut nc o cR EDT EIER 244,187 
po: MeL DP 2250904 || AA eee ee eue RE 233, 111 
18903.22 52 A aba edt 228. AAA aa beta ected 315, 557 
1891 .............. TEM OREL 171,000 1490]. 2 esse ce Obs DIR Ead esee rS 342, 825 
1892 wa owes Ee EX E hen aM e Ede eaes 215:498 -| 1902. cs etree hd E EISE ee ee de 414, 083 
CEY. R [qa A eee ae ee eee Ede 372, 740 
IDAHO. 


Idaho once more enters the list of coal-producing States in 1902, 
this time with a production of 2,030 tons, the output being obtained 
from the counties of Boise, Lemhi, and Fremont. The market for the 
product is limited to the demands of ranchmen in the vicinity of the 
mines. The entire product is lignite, of rather inferior quality. 
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Total production in 1902, 32,939,373 short tons; spot value, $33,- 
945,910. 

Illinois, like many other States of the Union, eclipsed in 1902 all 
previous records in coal production. Compared with the preceding 
year the output in 1902 shows a gain of 5,607,821 short tons, or 20.5 
per cent. The value increased in exactly the same proportion, the 
amount of gain being $5,781,973. Once before, in 1899, the produc- 
tion of coal in this State showed an increase over the preceding year 
as remarkable as the one in 1902, but the output in 1898 had heen 
considerably reduced by strikes among the mine workers, whereas in 
1901 the production was larger than in any previous year in the 
history of the State. 

Illinois continues to hold second place among the coal-producing 
States, the rivalry of West Virginia for this honor having been greatly 
lessened in 1902 by the protracted strikes in the Pocahontas, New 
River, and Kanawha districts of the latter State, while Illinois enjoyed 
comparative peace in this particular. In fact, since 1898 labor troubles 
have given little disturbance to the coal-mining industry of Illinois. 
In 1900 there were 34 mines in which strikes occurred, the total num- 
ber of men on strike being 3,909, who lost an average of 34 days. In 
1901 strikes occurred in 74 mines, 3,740 men being idle for an average 
of 21 days. In 1902, 26 mines were affected by short-lived strikes, 
the total number of men made idle thereby being 3,916, and the aver- 
age time lost 16.6 days. In none of these cases was the total loss of 
time sufficient to materially affect the production of the State. As 
the miners’ union has had its greatest strength developed in this State, 
and as the system of collective wage-scale settlements between the 
Illinois Coal Operators’ Association and the United Mine Workers has 
been carried on for several years, this statement contains special inter- 
est. At the same time, however, it should be stated that the average 
price of coal at the mines has advanced from 78 cents in 1898 to $1.04 
in 1900, and $1.03 in 1901 and 1902. 

It is also interesting to note in this connection that the tonnage per 
employee in 1902 shows a decided gain over 1901. The total average 
production per man increased from 653 in 1901 to 695 in 1902, and 
the average production per man per day increased from 2.97 tons 
to 3.08 tons. Part if not all of this increased efficiency was due to 
the increased use of mining machines. The reports for 1901 show 
that 464 machines were in use and that 5,774,639 tons of coal were 
machine-mined; in 1902, 508 machines were used in the production of 
7,112,039 tons. 

The statistics of production, by counties, during 1901 and 1902 are 
shown in the following tables: 
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Coal production of Illinois in 1901, by counties. 


Sold to 


— o Y —_—— | ———————Ó | ———————— | —————— 


.| Short tons. 


Used at 
County. cs dor Od Mer mines for 
shipment. RA beat and heat. 
Short tons. | Short tons. |Short tone 
Bond .............. 151, 000 500 250 
Bureau ............ 1, 487, 358 68, 141 49, 304 
CHIBOUD.STV E 4, 985 938 
Christian .......... 510, 248 73, 276 82, 850 
Clinton............ 689, 301 50, 848 24,911 
Fulton............. 617,912 22,625 | 13,879 
Gallatin.. css estes kr es 4,800 |.......... 
Greene ............ 1,120 2, 660 28 
Grundy............ 1, 192, 231 44, 350 83, 160 
Hancock .......... 5, 200 906 |.......... 
Henry ............. 18, 565 71, 714 4, 186 
Jackson ........... 753, 780 69, 349 46, 964 
Jefferson .......... 50,0001. esos ee ele e rep vw E 
Johnson ...... vele een n rh 1, 000 10 
Kankakee......... 56, 067 8, 605 7, 523 
¿E AA 33, 611 44, 533 492 
Lasalle ............ 1, 503, 515 0198, 739 54, 504 
Livingston ........ 231, 041 65, 103 11, 123 
Logan ............. 107, 046 86, 910 17, 655 
McDonough ....... 25, 835 5,427 | ` 75 
McLean ........... 57,239 74, 340 13, 880 
Macon............. 38, 429 48,039 |.......... 
Macoupin ......... 1, 815, 414 63, 076 81, 548 
Madison........... 1, 776, 785 65, 394 69, 202 
Marion ............ 765, 889 40, 476 38, 451 
Marshall .......... 388, 943 15, 487 13,014 
Menard............ 827, 997 43, 560 19, 374 
Mercer ............ 523, 741 28,276 11, 833 
Montgomery ...... 313, 000 41, 972 12, 354 
A AA 3,000 |.......... 
POOP PP 603, 839 42, 815 13, 047 
Perty AN 598, 753 23, 700 9, 586 
Randolph ......... 336, 337 19, 904 12, 710 
Rock Island ....... 19, 059 48, 179 1,118 
St. Clair........... 2, 049, 812 174, 624 74, 507 
Saline ............. 152,671 9, 913 1, 000 
Sangamon......... 8, 013, 193 166, 062 98, 684 
Schuyler IA A 5, 400 152 
Scott .............. 18, 500 4,580 600 
Shelby ............ 90, 150 20, 542 3, 500 
lív4 qup ET 18, 100 300 
Tazewell .......... 64, 639 71,992 2, 938 
Vermilion ......... 2, 074, 258 144, 160 42, 546 
Warren............ 1, 088 9, 112 100 
Washington ....... 20, 000 4, 600 1,100 
Will sti 41, 981 13, 205 1, 460 
Williamson........ 1, 652, 800 37, 808 52, 444 
Woodford ......... 122, 514 12, 658 7,047 
Small mines.......|............ 150,000 |.......... 
Total ........ 24,295,861 | 2,156,344 


151,750 
1, 594, 808 
5,923 
616, 373 
765, 060 
654, 416 
4, 800 

3, 808 

1, 269, 741 
6, 106 

89, 465 
870, 093 
50, 000 
1,010 
67,195 
78, 636 

1, 751, 758 
307, 267 
161,611 
31, 337 
144, 959 
86, 468 

1, 960, 038 
1,911,381 
844, 816 
417, 444 
390, 931 
563, 350 
867, 326 
3,000 
659, 701 
632, 039 
368, 951 
68, 356 
2,298, 843 
163, 584 
8, 277, 939 


5,552 


23, 680 
114,192 
13, 400 
145, 569 
2, 260, 964 
10, 300 
25, 700 
56, 646 

1, 748, 062 
142, 219 


879,347 | 27,331, 552 


93, 325 
107,171 
2, 451, 927 
383,257 
205, 494 
46, 319 
202, 939 
153, 602 
1, 695, 878 
1, 537, 818 
736, 424 
544, 631 
425, 511 
750, 196 
332, 185 
4, 500 
706, 765 
575, 142 
284, 295 
100, 660 
1, 872, 575 
161, 607 
8, 100, 868 
6, 494 

33, 775 
138,914 
21, 250 
161, 782 
2, 294, 690 
15, 428 
21, 200 
88, 418 

1, 553, 740 


——— — [| SF | ee [—————— PA 


28, 163, 937 
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Coal production of Illinois in 1902, by counties. 
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Loaded at |, local y Made p 

County. mines for je ana minea (or into iy Ta Dea 
shipment. gm- y and heat.| coke. q i per 
ployees. B: 

Short Short Short Short Short 
tons. tons. tons. tons. tons. 

Brow AAA |p cwesewtind 1,2390 AA A 1,230 $1,706 $1.39 
Bureau........... 1, 653, 131 55, 182 61,379 |....... 1, 769, 642 | 2, 401, 435 | 1.36 
Christian ......... 815, 601 71,157 43,278 |....... 936, 036 890,512 | .95 
Clinton........... 795, 793 13, 092 25,483 |....... 834,318 771,246 | .9 
Fulton ........... 871,108 68, 374 24,125 |....... 953, 607 | 1,104,963 | 1.16 
Gallatin .......... 18, 325 11,971 615 ....... 80, 911 85, 080 | 1.13 
Greene A iie XO ES 6,000 | cess ess uu en 6, 000 9,265 | 1.51 
Grundy........... 1, 328,815 47,962 37,702 |....... 1, 414, 479 | 1,880, 231 | 1.33 
Hancock ......... 1,570 11,800 a0 j...’ 13, 400 22,800 | 1.70 
Henry ............ 44, 888 89, 859 8,565 |....... 138, 312 229,509 | 1.66 
Jackson .......... 857,193 | 27,700 | 45,694 |....... 930, 487 | 1,023,853 | 1.10 
Jersey .........---]. esses 8,520 |..........|....--- 8, 620 5,480 | 1.56 
Johnson.......... 200 8,000 A exe [o rh 8, 850 4,195 | 1.09 
KHOE 2: crus 36,540 | 48,481 830 |....... 85,851 | 128,067 | 1.49 
Lasalle ........... 1,487,507 | 304,862 53,867 |....... 1,846,236 | 2,369,359 | 1.28 
Livingston ....... 299, 012 85,618 10,453 |....... 395, 083 544, 581 | 1.38 
Logan............ 218, 500 85, 132 15,075 |....... 268, 707 802,894 | 1.13 
McDonough...... 20, 353 14, 133 160 |....... 84, 636 67,997 | 1.67 
McLean .......... 71,000 90, 200 7,800 |....... 175, 000 254,775 | 1.46 
Macoupin ........ 2,033,159 | 66,419 | 85,747 |....... 2,185,325 | 1,911,377 | .87 
Madison.......... 2,232,236 | 58,119 | 84,329 |....... 2,374,684 | 1,941,599 | .82 
Marion ........... 841, 127 37, 553 43,976 |....... 922, 656 787,737 | .85 
Marshall ......... 421,457 | 19,313 | 17,416 |....... 458,186 | 611,491 | 1.33 
Menard .......... 419, 067 29, 516 23,375 |....... 471, 958 473, 869 | 1.00 
Mercer ........... 677, 148 38, 837 24,156 |....... 610, 141 766, 725 | 1.20 
Montgomery ..... 558, 590 | 46, 113 14,745 |....... 619,448 |° 641,042 | 1.03 
Morgan...........]........... 4,776 A 4,780 7,170 | 1.50 
Peoria ............ 723,411 | 113, 654 15, 325 85 852, 375 968, 519 | 1.13 
Perry PPP 931, 406 84,078 25,860 |....... 991, 344 925, 131 .93 
Randolph ........ 431,131 |. 18,668 7,190 |... 456, 984 377,318 | .83 
Rock Island...... 50, 253 31, 490 1,675 |....... 83, 418 120, 589 | 1.45 
St. Clair .......... 2,537,147 | 188,451 | 96,650 |....... 2, 822,248 | 2,425,846 | .86 
Saline ............ 278, 662 13, 279 5,630 |....... 297,571 277,308 | .93 
Sangamon........ 3,669,213 | 879,192 | 124,317 l....... 4,172,722 | 3,865,742 | .92 
Schuyler ......... 2,520 15, 877 60 |....... 18, 457 23,661 | 1.28 
Scott AAA 15, 990 10, 945 500 |....... 27, 435 42,168 | 1. 64 
Shelby ........... 98, 866 19,310 8,936 |....... 87,112 178,039 | 2.04 
Btark............. 6, 640 21, 833 DIO AA 29, 043 48,162 | 1.66 
Tazewell ......... 97, 089 72, 174 8,756 |i dev 173, 018 198,891 | 1.15 
Vermilion........ 2, 330, 705 | 210,043 44,543 |....... 2,585, 291 | 2,546,608 | .99 
Warren........... 2, 200 13,577 300 |....... 16, 077 27,935 | 1.74 
Washington ...... 38, 754 14, 951 3,130 |....... 56, 835 65,405 | .97 
NL osse o SE 25, 125 14, 357 1,910.52. 40, 792 73,012 | 1.79 
Williamson....... 2, 229, 073 31, 682 65,187 |....... 2,325,942 | 2,116,280 | .91 
Othercountiesa..| 262,632 | 101,796 19,798 j....... 884, 226 501,839 | 1.31 
Total....... 29, 299, 137 |2, 591, 770 |1, 048, 381 85 |32, 939, 378.33, 945, 910 | 1.03 


| 


226 


Average 
number 
of em- 

ployees. 


a Bond, Calhoun, Cass, Edwards, Hamilton, Jefferson, Kankakee, Macon, Wabash, and Woodford. 
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The distribution of the coal product of Illinois since 1889 has been 
as follows: 


Distribution of the coal product of Illinois, 1889-1902. 


Used at Aver- 
Loaded 1 a o mines Made x Sr age |Average 
Year at mines | ond used | fOr into Total Total price num- | number 
for ship- steam quantity. value. . | berof | of em- 
ment by em- d coke. pe d 1 
lovees. an ton. ays |pioyees. 
plo: heat active. 
Short Short Short | Short Short 
` tons tons. tons tona tona. 
1889.......... 9, 884, 883 | 1,810, 702 | 395, 787 | 12, 900 | 12, 104, 272 |$11, 755, 203 [80.97 |........].......-- 
1890.......... 12, 539, 784 | 2,130, 539 | 606, 497 | 15,600 | 15, 292, 420 | 14,171,230 . 93 . 204 28, 574 
1891.5 vs | 12, 787, 993 | 2,246, 705 | 610,000 | 16,000 | 15, 660, 698 | 14,237,074 .91 216 32, 951 
1892..........- ' 14, 557, 655 | 2,624,821 | 675, 000 4,800 | 17,862, 276 | 16, 243, 645 .91 220 34, 585 
1893.......... 16, 260, 463 | 2,931,846 | 753,955 | 3,300 | 19, 949, 564 | 17, 827, 595 89 229 85, 390 
1894.......... 13, 948, 910 | 2,590, 414 | 570,452 | 3,800 | 17,113,576 | 15,282,111 . 89 183 38, 477 
1895.......... 14, 456, 524 | 2,684,607 | 591,133 | 3,600 | 17, 735, 864 | 14, 239, 157 . 80 182 38, 630 
1896.......... 16,128,103 | 2,995,022 | 659,601 3,900 ' 19, 786, 626 | 15, 809, 736 80 186 33, 054 
1897.......... 16, 358, 221 | 3,041, 712 | 669,012 3,813 | 20,072, 758 | 14, 472, 529 72 185 33, 788 
1898.......... 15, 596, 888 | 2,149,808 | 852,603 |........ 18, 599, 299 | 14,567,598 .48 175 35, 026 
1899....... .| 21,871,930 | 1, 936,515 | 630,574 |........ -24, 439, 019 | 20, 744, 553 .85 | 278 86, 756 
1900.......... 22, 955, 737 | 2,002,884 | 809,360 |........ 25, 767,981 | 26,927,185 | 1.04 226 39, 101 
1901.......... 24, 295, 861 | 2,156,344 | 879,347 |........ 27, 331, 562 | 28,163, 937 | 1.08 220 41, 880 
1902.......... 29, 299, 137 | 2,591,770 |1,048,381 85 | 32,939,373 | 33,945,910 | 1.08 226 47,411 


To what an extent the prosperous condition was distributed through- 
out the coal-mining districts of Illinois is shown by the fact that out 
of 50 counties froni which a production was reported in 1902 there 
were 43 in which the output showed an increase over the preceding 
year, only 7 showing a.loss. In 1901 there were 27 out of a total of 48 
counties in which the output exceeded that of 1900. It should be 
stated, however, that in 1902 the production from the small mines is 
included in the county distribution and was not so included in 1901. 
This accounts for the increase of 2 in the number of coal-producing 
counties in 1902, and affects also in some degree the output of some of 
the smaller producing counties. 

In the following table is shown the total output, by counties, dur- 
ing the last five years, with the increases and decreases in 1902 as 
compared with 1901: 
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Coal production of Illinois in 1898, 1899, 1900, 1901, and. 1902, by counties. 
[Short tons.) 


County. 1898. 1899. 1900. | 190. 1902. Henne aa 
Bond .............. 96, 314 100, 955 150, 000 151, 750 100, 000 |............ 51,750 
Brown............. 1,940 | Ash eee seats as 1,230 1,230 |....... roh 
Bureau ............ 865,892 | 1,400,908 | 1,818,784 | 1,594,803 | 1,769,642 174,839 |.......... 
Calhoun........... 4, 893 6,113 6, 300 5,923 3:000]: 4 cde eos 2, 928 
Cas css Loire 2, 900 O ROTER O A O 
Christian .......... 495,616 | 617,027 | 622,183 | 616,873 | — 996,036 | — 319,668 | ee 
Clinton ............ 417, 584 577, 454 531, 457 765,060 | — 834,818 69,258 .......... 
Fulton ............ 563, 397 651, 694 602,645 | 654,416 953, 607 299,191 |.......... 
Gallatin ........... 16,812 16, 836 5, 969 4, 800 30,911 26,111 |.......... 
Greene ............ 8,520 15, 420 5,220 3, 808 6,000 2,192 |.......... 
Grundy............ 796,249 | 1,257,092 | 1,815,688 | 1,269,741 | 1,414,479 | — 144,738 |.........- 
Hamilton.......... 4, 882 AAN AA AA AA eons 
Hancock .......... 5,600 5, 498 1,267 6, 106 18, 400 7,294 |........-- 
Henry............. 159, 049 92, 429 72,046 89, 465 138, 312 48,847 |.......... 
Jackson ........... 911,194 808, 340 985, 998 870, 098 930, 487 60,394 |.......... 
Jefferson .......... 46, 060 63,010 48,648 50, 000 25,090 |..........-- 24,910 
Jersey ............. 1, 680 4,050 have de be sensor ve e Rees 8, 520 8,520 |... esses 
Johnson ........... 2, 080 8, 541 1, 760 1,010 8, 850 2,840 |.......... 
Kankakee......... 84, 632 129, 262 109, 129 67, 195 48,489 |............ 18, 756 
Knox.............. 49, 819 55, 924 62, 423 78, 636 85, 851 7,215 |.:ocsecics 
Lasalle ............ 1,165,490 | 2,015,304 | 2,022,462 | 1,751,758 | 1,846, 236 94, 478 |.......... 
Livingston ........ 122, 087 129, 484 236, 872 307, 267 396, 083 87,816 |.......... 
Logan ............. 177, 935 185, 480 156, 901 161,611 268,707 107,096 |.......... 
McDonough ....... 71,696 42, 269 30, 293 31, 337 34, 636 8,299 |.......... 
McLean ........... 171,594 186, 487 207,304 | — 144,959 175, 000 80,041 1.......... 
Macon............. 300, 264 150, 403 58, 025 86, 468 100, 000 13,532 |.......... 
Macoupin ......... 1,264,926 | 1,727,102 | 2,012,540 | 1,960,038 | 2,185,325 | — 225,287 |.......... 
Madison ........... 630,769 | 1,538,049 | 1,510,394 | 1,911,381 | 2,374,684 463,303 |.......... 
Marion ............ 714, 513 710, 487 805, 859 844, 816 922, 656 77,840 |.......... 
Marshall .......... 286, 365 350, 732 396, 087 417, 444 458, 186 40,742 .......... 
Menard............ 314,160 | 432, 948 397,077 390, 931 471, 958 81,027 .......... 
Mercer ............ 384,345 | — 509,474 564, 247 563,350 | 640,141 76,791 |.......... 
Montgomery ...... 294, 667 801, 424 304,200 | 367,326 619, 448 252,192 |.......... 
Morgan...........- 1, 800 4, 506 4, 500 8, 000 4,780 1,780 E 
Peoria ............. 640, 193 792,239 717,939 659, 701 852, 375 192,674 '.......... 
Seo 845, 379 809,425 | 561,091 632,039 | 991,344 859,306 |.......... 
Randolph ......... 214,072 437, 034 466, 547 368, 961 456, 984 88,033 |.......... 
Rock Island. ...... 47, 490 44, 005 44,078 68, 356 83, 418 15,062 |.......... 
St. Clair ........... 1,600,752 | 2,079,353 | 2,232,786 | 2,298,843 | 2,822,248 623,405 |.......... 
Saline ...........-. 100, 005 95, 736 116, 650 163,584 | 297,571 133,987 |.......... 
Sangamon......... 1, 763, 863 2, 289, 708 2, 788, 402 8, 277, 939 4,172,722 894,783 |.......... 
Schuyler .......... 11,149 15,874 4, 992 5,552 18, 457 12,905 |......... 
Scott .............. 21,337 22, 227 27, 097 23, 680 27, 435 8,755 ata: 
Sbelby ............ 68, 388 105, 409 109, 392 114, 192 87,12 AAA 27,080 
Stark .............. 21, 936 25, 430 15, 191 13, 400 29,043 15,643 |.......... 
Tazewell .......... 84,507 98, 092 92, 843 145, 569 173, 018 27,449 |.......... 
Vermilion ......... 1,520,699 | 2,191,067 | 2,139,474 | 2,260,964 | 2,585,291 $24,827 |.........- 
Warren... cscs. 12, 245 16, 992 12, 019 10, 300 16, 077 BTI CEA 
Washington ....... 43, 808 82, 860 87, 291 25,700 | ` 66,835 91,135 Loc 
will............... 40, 904 42,275 | ^ 55,828 66, 646 40,792 |............ 15, 854 
Williamson........ 915,108 | 1,072,357 | 1,508,453 | 1,743,052 | 2,325, 942 582,890 |.......... 
Woodford ......... 145, 840 179, 024 192, 135 142, 219 101,567 |............ 40, 652 
Small mines.......|-----------. esee sasse 150, 000 150, 000 6,130 luis 143, 870 

Total ........ 18,599,299 | 24,439,019 | 25, 767,981 ' 27,331,552 | 32,939, 373 | 45,607,821 |.......... 


EE 


M R 1902——24 a Net increase. 
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The census of 1870 reports the coal production of Illinois at 2,624,163 
tons. The report for 1880 gives the output for that year at 6,115,377 
tons. Since that date the annual production has been as follows: 


Coal production of Illinois, 1870-1902. 


[Short tons.] 
Year. Quantity. Year. Quantity. 

18/0 pom" TE 2, 624, 163 | IRL eo eek E IO EE ed vac ad ied 15, 660, 698 
TROD fae T T Tr 6,116,377 | 1892 nuded ev ox ERE da MERE MED 17, 862, 276 
A veo Pei IEEE NEEDS 7,500,000 || 1898.1. ce Coa ERR EVA at epi M ER ce 19, 949, 564 
IBS Ie cel. a NUEVO Re Ee Un S OUR 9,115, 653 || 1894... o csaeose ee epe ERE FE ERE 17, 113, 576 
SSS 50sec E sexa Met pala des | 12,123,456 || 1895 cca eue eme y Yer T RE Ee 17,735, 864 
URSA Gru dict cous E E senses 12, 208,075 || 1896 2.02... e cece c cece e eee eee e eee eees 19, 786, 626 
1885 cT" 111;834;459 1 T897- oes is E suat a aura ic 20, 072, 758 
IBBO A chc Mee bas eA ES d erem : 11,175,241 || 1808, csi ves ose a quae OT RE EE E EX 18, 599, 299 
LOST S Itu Gases O dU ed. ! 12,423,066 || TO << iio 24, 439, 019 
pl "rrr 14,328,181 || 1900 8 oie tec oye ve ERR QE CRY RE E TE ERI 25, 767, 981 
IBBU C coim cues o DOR scuba eae aes 12.101,2/72-| 190] 4. reckon ak pXx Era EUST Ru Ice 27,331,552 
e EEE E E E NAN 15, 292, 420 | o sich es N esi act CCA. $2, 939, 373 

INDIANA. 


Total production in 1902, 9,446,424 short tons; spot value, $10,399,660. 

Following a period of five years of uninterrupted increase in its out- 
put of coal, Indiana in 1902 exceeded all previous records and added 
2,528,199 short tons, or 36.5 per cent, to the production of 1901. 
Accompanying this increase in production was a gain in value of even 
greater ratio, for the average price per ton advanced from $1.01 in 
1901 to $1.10 in 1902, and the total value increased $3,382,517, or 48 
per cent. The production in 1902 was 2} times in quantity and three 
times in value the output of 1897. 

The statistics of the labor employed in the coal mines of the State 
show that in 1901 there were 533.5 tons produced during the year for 
each employee, and that the average tonnage per day per man was 
2.75. In 1902 the total production per man was 611.1 tons, and the 
tonnage per day per man was 2.98. In connection with this increased 
efficiency of the labor employed in the coal mines of the State it is 
necessary to note the increasing production by the use of undercutting 
machines. The amount of machine-mined coal in 1902 was 2,421,342, 
against 1,852,058 in 1901. The number of machines in use increased 
from 250 to 269. 

Indiana, like her neighboring State of Illinois, was comparatively 
free from strikes during 1902. In all, 1,824 men were on strike for 
short periods, the total number of working days lost being 23,693, or 
an average of 12.9 days for each man on strike. 
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The statistics of production by counties in 1901 and 1902, with the 
distribution of the product for consumption, are presented in the fol- 


lowing tables: 
Coal production of Indiano in 1901, by counties. 
WERL TIR aver| Aug | aver 
County. mines for und E b^ for Euer DU price berdi number 
shipment. | Used by | sam, | quantity. | value. Iper | Mer of | of em- 
ton. ployees. 
ees. active. 
Short Short Short Short 
tone. tons. tona. tons. 
CAN 1, 044, 630 10, 447 25,087 | 1,080, 164 | $1, 445, 964 181. 34 179 2, 981 
Daviess and Martin .. 212, 001 24, 480 2,218 238, 699 274,241 | 1.15 184 637 
Fountain............. 31,126 |.......... 700 34, 826 34,826 | 1.00 300 60 
Gibson ............... 97, 822 14,891 3,813 116, 526 90,150 | .77 232 197 
Greene............... 913, 895 12, 089 18,637 944, 621 873,447 | .92 226 1, 550 
Knox... s 57, 684 30, 645 6, 250 94, 579 99, 890 | 1.06 145 170 
Pürke....2 ores 586, 919 12, 497 31,616 631, 032 696, 063 | 1.10 198 1, 403 
Ls 2 M NR 15, 522 1, 000 300 16, 822 21,027 | 1.25 106 60 
Plus 258, 434 9, 73A 7, 100 269, 268 251,815 | .94 167 677 
Spencer .............. 1, 600 17,285 loci 18, 885 23, 299 | 1.23 170 81 
Sullivan ............. 868, 328 20, 607 21,7 910, 725 820,664 | .90 210 1, 451 
Vanderburg.......... 72,701 | 109,775 11, 240 193, 716 218,109 | 1.13 206 363 
Vermilion ........... 669, 882 2, 472 11, 899 684, 253 590,265 | .86 151 1,019 
Vigo 204 bri ERR 1, 301, 463 22, 682 37,896 | 1,362,041 1,244,794 | .91 202 2, 100 
Warrlck.............. 238, 076 34, 507 13, 485 286, 068 296, 599 | 1. 04 214 369 
Small mines .........]............ 36,000 |.......... 36, 000 86, 000 | end RU pene 
Total........... 6,373,083 | 353,111 | 192,031 | 6,918,225 | 7,017,143 | 1.01 194 12, 968 
Coal production of Indiana in 1902, by counties. 
ptu CUBA Aver- pta Average 
County. Loan caa trade imines for I Total Total |y? Es num- |number 
shipment. ane nm coke. quantity. value. per ber of| of em- 
y em- land heat. ton days |ployees 
ployees. ctive. 
Short Short Short Short Short 
tona. tona tons. tons. tona. 
Clay .......... 1, 241, 950 28, 850 44,246 |........ 1,315,046 | $1, 799, 839 |81. 37 219 2, 639 
Daviess....... 178, 3€8 83, 193 5,765 |... eese 217, 326 272, 996 | 1.26 210 465 
Dubois... se ois 9, 991 103 |... 10, 094 14,951 | 1.48 147 89 
Fountain..... 13,781 2,820 498 Lasse 17,099 19, 894 | 1.16 148 67 
Gibson ....... 87,761 13, 307 4,400 |........ 105, 468 105, 059 | 1.00 199 166 
Greene ....... 1,596, 594 34,568 |° 32,623 |........ 1,663,785 | 1,745,601 | 1.05 181 2, 706 
Knox......... 79,635 | 33,873 5, rd PARO 119,225 134,970 | 1.13 | 185 265 
Martin ....... 14, 370 3,107 180 |........ 17,657 29, 987 | 1. 70 155 59 
Parke......... 1, 090,162 21, 698 43,602 |........ 1,155,457 | 1,481,315 | 1.28 210 1,991 
Perrg ARPA 10, 425 10, 792 360 |........ 21,577 27, 914 | 1.29 197 48 
Ple. uve ose 466, 130 34, 741 9,146 |........ 510, 017 532,551 | 1.04 200 938 
Bpencer ...... 1,840 | 14,884 50 eet ess 16, 274 19,886 | 1.94 | 180 62 
Sullivan...... 1,177, 158 50, 579 41,208 |........ 1,268,915 | 1,298,903 | 1.02 191 1,737 
Vanderburg ..! 97,763 | 112,889 7,460 |........ 218,112 250,395 | 1.15 | 218 429 
Vermilion ... 698, 719 3,343 | 16,040 |........ 718,102 652,597 | .91 | 201 1,019 
Vigo.......... | 1,551,849 | 59,808 | 40,441 700 | 1,652,798 | 1,570,796 | .95 | 227 2, 819 
Warren....... EM 3, 280 100 |.......- 8, 380 7,460 | 2.21 | 209 16 
Warrick ...... | 343, 139 65, 181 7,742 |........ 416, 062 484,547 | 1.04 228 503 
Total.. : 8,649,144 | 536,899 | 259, 681 700 | 9,446,424 | 10, 399, 660 | 1.10 206 15, 457 
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The distribution of the product for the last fourteen years has been 
as follows: 


Distribution of the coal product of Indiana, 1889-1902. 


Sold to | Used at Aser Aver- 

Loaded at; local mines Made e | Age [Average 
Y car mines  tradeund for into Total Total site e| num- number 

: forship- | used by | steam | coxe | quantity. | value. P ber of | of em 
ment. employ- and ton days | ployees. 

CES. heat. ` |active. 
Short Short Short Short | Short 
tons. tons. tons. tons. tons. ! 

1889.......... 2,527,112 | 237,935 67,210 | 12,800 | 2,545,057 | $2, 887,852 181.02 |........ 6, 448 
1890.......... 3,036,737 | 225,167 34,703 | 9,130 | 3,305,737 | 3,259,233 | .91 220 5, 489 
1891.......... 2,689,780 | 211,854 63,152 | 8,688, 2,973,474 | 3,070,918 , 1.03 190 5,879 
1892... 22s |; 9,088,911 | 205,220 42,621 | 5,422 | 3,345,174 | 3,620,582 | 1.08 225 6, 436 
1898 id 3,461,830 | 252,879 69,797 | 7,345 | 3,791,851 | 4,055,372 | 1.07 201 7,644 
dio m ; 3, 085, 664 | 248,398 67,545 , 22,314 | 8,423,921 , 3,295,034 | .96 149 8, 603 
1895:. c oic: 3,488,876 | 392,423 | 104,695 ; 9,598 | 3,995,892 | 3,042,622 | .91| 189; 8,530 
1896.......... 3,471,470 | 311,911 | 113, 442 | 8,956 | 3,905,779 3, 201, 737 | .84 163 8, 806 
1897. ves vus 3, 639, 758 | 393,012 | 111,276 , 7,023 | 4,151,169 , 3,472,348 | .84 176 8,886 
1898... ee ¿ 4,898,078 | 287,790 | 130,810 | 4,065 | 4,920, 743 | 3,994,918 | .81 199 8,971 
1899... s 5,465,609 | 376,574 | 160,621 | 3,719 | 6,006,523 . 5, 285,018 | .88 218 9,712 

1900.......... 5,947,462 | 372,948 | 161,071 | 2,605 | 6,484,086 ¡| 6,657,137 | 1.03 19 11,7: 
1901.......... 6,373,083 | 353,111 | 192,081 |........ 6,918,225 | 7,017,143 | 1.01 194 12, 968 
1902..........| 8,649,144 | 536,599 | 259,681 700 | 9,416,424 | 10, 399, 660 | 1.10 205 15, 457 


As shown in the following table, the production increased in all but 
four counties in the State, and in these counties the decreases were insig- 
nificant. The most notable increases were those made by Parke and 
Greene counties, the former recording a gain of 524,425 tons, a little 
over 83 per cent, and the latter 719,164 tons, or nearly 76 per cent. 
Pike County increased nearly 90 per cent, though the amount of gain 
was only 240,749 tons. Sullivan County gained 358,220 tons, Vigo 
County 290,757 tons, Clay County 234,882 tons, and Warrick County 
129,994 tons. 


Coal production of Indiana, 1898-1902, by counties. 


[Short tons.] 


County. 1898. 1899. 1900. 1901. 1902. Mp O 

Y AAN A>á< — 

Claude ....| 928,607 | 1,253,948 | 1,165,302 | 1,080,164 | 1,315,046 234,882 |.......... 
Daviess............ 202, 693 a 266, 029 a276, 625 a 235, 699 231,983 usas 3, 716 
DODO caked cues tan cies cov A aoe cata usce qirdnpicia 10, 094 10,094 |.......... 
Fountain .......... 139, 200 55, 700 44, 232 34, 820 T7099 1. eun bsc 17,727 
Gibson ............ 63, 006 75, 420 66, 859 116, 526 105, 468 |............ 11,058 
Greene ............ 526, 800 681, 799 723, 255 944, 621 1, 663, 755 719,164 |.......... 
KNOX ores 56, 532 49, 651 60, 749 94, 579 119, 225 24,646 |.......... 
OWOD.. svo see Enn T BUS o eater A cutus wd beak OM exu ales ue iau RM E ERR [sud V ERR 
Parke.............. 551,137 638,181 619, 665 631,032 | 1,155,457 021,425 |.......... 
PU das 27,162 28, 700 24,077 16, 822 21,57 4/153. RA 
Pike............... 248, 478 191, 589 245, 433 269, 268 510,017 240, 749 |.......... 
Spencer ........... 6, 633 13, 946 9, 106 18, 885 16,274. |... edere 2,611 


Sullivan........... 637, 819 752, 734 939, 989 910,725 | 1,268, 945 3898, 220 |.........- 
l a Includes Martin County. 
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Coal production of Indiana, 1898-1902, by counties—Continued. 


E  —  Ó— ——— MM M ——— —— — 


y : Increase | Decrease 

County. 1898. 1899. 1900. 1901. 1902. 1992. 1902. 
Vanderburg ....... 197,072 152, 430 192, 532 193, 716 218,112| * 24,396 |.......... 
Vermilion ......... 261, 738 609, 876 649, 525 654, 253 718,102 83,849 |.......... 
Vigo...........-.-- 884,109 | 1,029,699 ' 1,151,613 | 1,362,041 | 1,652,798 290,757 |.......... 
A AA uocem erae E ots eens er E: oust Mea coed 3, 380 3,380 Ni 
Warrick ........... 145, 919 170, 738 219, 061 286, 068 416, 062 129,994 |.......... 
Small mines....... 36, 000 36, 000 36, 000 36, 000 (d A oti us 86, 000 
Total........ 4,920,743 | 6,006,523 6,484,086 | 6,918,225 | 9,446,424 | ^2,528,199 |.......... 

i | 
aSmall mines production included in county distribution. b Net increase. 


The total production of the State since 1873 has heen as follows: 


Production of coal in Indiana, 1873-1902. 


(Short tons.] 


Year. Quantity. | Year. Quantity. 


BTS MER ARR A COR EUR URNA: 1,000,000 || 1888................. MES 8, 140, 979 
e NINE ERRORES OEC INR Sio 000) A Sot ntact E EA aia 2, 845, 057 
Te r REEE HR tent whet etek R00, 000 || TRU: doses ttai ede cern ae Lea 8, 305, 737 
A REPRE a 050; 000 || 1891.5. c ueecc cc esee nere Neri rodoebcibs 2, 973, 474 
TG icin ap ie A OA 1,000,000 || 1892............ceccccccccccceceeccecee 8, 345, 174 
VU ARETE A EETA AE EAE 1,000,000 date 8, 791, 851 
O T A E E eser tais esos ede 8, 423, 921 
DOO acon n as uae 1,500,000 || 1895........... ccc ceeecccccceeceesccces 8, 995, 892 
A ION TNI 1:271: 536:]| 3896. ic els lec Lease zoom Ene cries 8, 905, 779 
IB obs Lo rcr bri stent 1:976 420: ERO ueniet AS 4,151, 169 
o EEE E EOE TEE T 2,500,000 i| 189C scacdaaccauriaceecs<canvceccesdanes 4, 920, 743 
p. MR Mm 2,260,000 [1890 2. cedere ordi serena ui i 6,006, 523 
I. CRM ee eae a Nee ds 9376 000 I| 1900; 22 2: iere Seo pce E rvev esee Tuas 6, 484, 086 
|, ne OE RE RT See 3,000, 000 || 1901......... sene rrr rre nne 6,918, 225 


IB site ede odas pe Sa SE ERO E RIS 2,2 I 711 AA sv oue E RNAEE RU A QUEE 9, 446, 424 


INDIAN TERRITORY. 


Total production in 1902, 2,820,666 short tons; spot value, $4,265,106. 

Compared with 1901 the coal production of Indian Territory in 1902 
shows an increase of 398,885 short tons, or 16.5 per cent in quantity, 
and of $349,838, or 8.9 per cent in value. Production has increased 
steadily since 1897 and has more than doubled in the last four years. 
An interesting feature in connection with the production of coal in 
Indian Territory in 1902 is that the production per man for the year, 
and for each day, increased considerably over 1901, although the use of 
mining machines perceptibly decreased. In 1901, 6,706 men, working 
for an average of 208 days, produced 2,421,781 short tons, an average 
of 361 tons per man for the year and of 1.74 tons per man per day; 
in 1902, 5,574 men were employed for an average of 232 days in the 
production of 2,820,606 tons, an average of 506 tons per man for the 
year and of 2.18 tons per man per day. 
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The following table shows the production of coal in the Territory, 
the distribution of the product for consumption, and the statistics of 
labor employed for the last 12 years. 


Distribution of the coal product of Indian Territory, 1891-1902. 


Sold to 


à Aver- Average 
Year, | Atinines [ende and| mines tor] Made | Total | Toar | BE | num. | apum 
: for ship- | used by | steam (kao | quantity. value. ber of 

ment. em- land heat.| OFS dur | days | ovs 

ployees. . active, | P'OYecs. 
Short Short Short Short Short 
tona. tona. tona. tons. tona. | 

1891.......... 1, 026, 932 9, 405 22,163 | 32,532 1,091,032 | $1, 897,037 | $1. 74 222 2,891 
1892.......... 1, 156, 603 10, 840 18, 089 | 7,189 1,192, 721 2,043,479 | 1.71 211 8, 257 
1893.......... 1, 197, 468 9, 234 21,663 | 23,745 | 1,252,110 | 2,235,209 | 1.79 171 3, 446 
1894.......... 923, 581 4,632 | 30,878 | 10,515 969,606 | 1,511,293 | 1.59) 157 3,101 
1895.......... 1,173,399 | 3,070 | 21,935 | 12,781 | 1,211,185 | 1,737,254 |. 1.43 | 164 | 3,212 
1896.......... 1,295,742 | 12,648 | 45,560 | 12,696 | 1,366,616 | 1,918,115 | 1.40 | 170| 3,549 
1897.......... 1,250,066 | 9,068 | 47,501 | 29,745 | 1,336,380 | 1,787,858 | 1.34! 176 | 3,168 
1898.......... 1,310, 178 16, 632 84, 055 | 20,601 1, 381, 466 1,827,638 | 1.82 198 3, 216 
1899. ......... 1,444,063 | 12,280 | 54,222 | 26,862 | 1,537,427 | 2,199,785 | 1.43| 212] 4,084 
1900.......... 1,796,492 | 14,786 | 54,137 | 56,953 | 1,922,298 | 2,788,124 | 1.45 | 228| — 4,525 
1901.......... 2,249,100 | 31,870 | 83,183 | 58,128 | 2,421,781 | 3,915,268 | 1.62 | ` 208 | 6,706 
1902.......... 2, 587, 100 25, 998 96,017 |111,551 | 2,820,666 | 4,265,106 | 1.51 232 5, 574 


The first production of coal reported for Indian Territory was in 
1885. Since that date the annual output has been as follows: 


Production of coal in Indian Territory, 1885-1902. | 


[Short tons.] 


Year. Quantity. Year. Quantity. 
Coo PE E EE A A EAR 500,000 || 1894. cessus ue ueer ovn Oe NU euee dude 969, 606 
D Me EPI 534, 580 || 1885.2 5 cereo ture elc2 DIR recs OrVeds 1,211,185 
PBB NM IN RAS 083011 [ 1380005 o0: cae eee pe oec AN 1, 366, 646 
LL M "'——— A A dehet Lese dro A use tas 1, 336, 380 
Lr ROREM MER MID EY A Leo Lc cu seme EAA 1, 381, 466 
PGW las doo de dd LL] BBG ROPA UB tr o a TEE T 1, 537, 427 
LC ROC HAPPENS ' 1,091,032 || 1900...... llis serere nins 1, 922, 298 
IT nous cree lead 1,192,721 || 1901........ ll ce eeeeeeccccececceeccees 2,421,781 
O a UTERINE. 1:059 110: 1. M00 A O: 2, 820, 666 
IOWA. 


Total production in 1902, 5,904,766 short tons; spot value, $8,660,287. 

The principal features connected with the production of coal in Iowa 
during 1902 were an increase of 287,967 short tons, or 5 per cent in 
the quantity of coal mined, a gain of 837,432, or 10.7 per cent in its 
value, a decrease in the number of employees, and an increase in the 
production per employee, both for the year and for each day the mines 
were operated. The production in 1902 was the largest in the history 
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of the State, as was the amount for which it sold. The average price 
per ton was the highest recorded since 1886. The annual tonnage per 
man employed increased from 444 in 1901 to 475 in 1902, and the pro- 
duction per man per day increased from 2.04 to 2.09. The few strikes 
which occurred during the year were unimportant, involving only a 
total of 363 men for an average of 18 days. The use of machines was 
slightly less than in 1901, the machine-mined product being, respec- 
tively, 110,980 tons in 1901, and 110,489 tons in 1902. Reports were 
received from 46 new operators in 1902, whose aggregate output 
amounted to 219,776 short tons. About 25 of these did not exceed an 
output of 2,000 tons each. 

The statistics of production, by counties, during the last two years, | 
with distribution of the product for consumption, are shown in the 
following tables: 


Coal production of Iowa in 1901, by counties. 


R PECIA 

oca sed & age verage 

County Laopo al tradeand|mines for; Total Total d num- | number 
Ine. | steam |quantity.| value. |P ; | berof | of em- 


by em- jand heat. 
| ployees. ton. | active. 
| — ||—— | M | ——Ó———— MÀ rf ee | eee 


| Short tona. |Shorttons. Short tons.| Short tons. 


| shipment. 


Adams .............. | 4,000 14,035 56 18, 091 $36,395 | $2.01 166 84 
Appanoose .......... 698, 291 17, 904 5, 802 721,997 | 1,121,265 | 1.55 167 2, 583 
Boone ............... 235, 020 17,607 1, 427 254, 054 423,827 | 1.67 212 809 
Dallas... oie 5, 220 10, 622 1,145 16, 987 31,072 | 1.88 202 56 
0 mec EM C EA 1,986 |.......... 1, 986 8,913 | 1.97 82 18 
Greene .............. 6, 700 11,381 729 18, 810 31,652 ! 1.68 169 59 
Jasper ............... 178, 029 8,821 2, 820 184,670 270,369 | 1.46 236 882 
Jefferson ............ 1, 500 2.040 lucos esce | 3,875 7,568 | 1.95 126 17 
Keokuk ............. 268, 032 18, 755 21, 406 808, 198 425,876 | 1.38 231 585 
pgs ——— 207, 721 4,675 8, 662 221, 058 274,416 | 1.24 208 432 
Mahaska ............ 874, 019 84, 299 20, 792 929,110 | 1,161,242 | 1.25 228 1,601 
Marion .............. 117, 167 23, 243 5, 571 145, 981 173,882 | 1.19 196 257 
Monroe.............. 1, 003, 339 14, 448 20,545 | 1,038,332 | 1,292,508 | 1.24 265 2,819 
Page and Story ......]............ 6, AO ss 6, 740 16,850 | 2.50 285 17 
Poll. is 732,412 | 250, 353 42,249 | 1,025,014 | 1,492,060 | 1.46 221 2,165 
Scott science E e ES 1,320 j° 15,631 146 17,097 27,378 | 1.60 161 82 
TAYVIOF ui I 19, 409 4,075 15 23, 499 49,570 | 2.11 - 242 80 
Van Buren .......... 9, 272 3, 290 10 12, 572 18,997 | 1.51 189 27 
Wapello ............. 282, 250 24, 974 4, 950 312, 174 407,136 | 1.80 234 609 
Warren .............. 3, 120 IL l AAA 14, 661 27,847 | 1.90 183 63 
Wayne .............. 44,140. | 11,541 897 56, 578 88, 486 | 1.56 192 130 
Webster ............. 124, 992 18, 586 2, 442 146, 020 265,501 | 1.82 243 328 


Small mines.........|............ 140,000 |.......... 140, 000 175, 000 


Total .......... 4,810,953 | 666,882 | 139,664 | 5,617,499 | 7,822,805 | 1.39 218 12, 653 


Coal production of Iowa in 1902, by counties. 
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Sold to 
local 


u 
by em- 


ployees. 


Used at 


trade and mines for 


steam 


and heat. 


Short tons. |Short tons. ae tons. 


19, 707 
35, 187 
20, 790 

8, 609 


Short tons. 
19, 751 
900, 337 
254, 324 
18, 845 

3, 953 
11,573 
233, 440 
10,610 
106, 103 
723, 567 
815, 425 
1, 406, 905 
10,070 

1, 023, 860 
10, 358 
14, 207 
14, 816 
840, 762 
20,127 
65,874 
149,615 


143, 169 
1, 081, 554 
847, 207 
1, 806, 365 
25,271 

1, 541, 406 
19, 858 
32, 186 
24, 499 
460, 331 
38, 888 


REBSERRBR S 


e 
já 
00 


7 


R BB 


— — M || —— uou | ——— J——— | ——— — d ——— 


1,833 


Ss Edalgas 


Loaded at 
County. mines for 
shipment. 
Adams AA p SORISIDS 
Appanoose .......... 848, 553 
Boone ............... 229, 062 
Dallas ............... 7,831 
A pueri Lo Es 
Gfeene ...-... 7: ceo ror cece. 
Jasper... eer 181, 630 
Jefferson ............ 6, 000 
Keokuk ............. 91, 976 
Mahaska ............ 649, 032 
Marion .............. 276, 287 
Monroe.............. 1, 856, 464 
PRESB. e soso besos [ek y REA 
PO sese der eR ies: 763, 345 
A A 
Taylor............... 8, 357 
Van Buren .......... 10, 836 
Wapello............. 257,937 
Warren.............. 10, 227 
Wayne .............. 56, 782 
Webster ............. 109, 735 
Guthrie, Lucas, and 
Btory .............. 227, 484 
Total .......... 5, 089, 538 
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The distribution of the product during the last 14 years has been as 


Distribution of the coal product of Iowa, 1889-1902. 


N 


5 


———— |————— dc———|d«—M | ——————| —— M | LI——— | ——— 


follows: 
Boca | Used at 
Year. ME trade and mines for Mace 
shipment. | py em- AE coke. 
ployees. 

Short Short Short | Short 

tons. tons. tons. tons. 

1889......... 3,530,373 | 464,735 | 100,213 57 
1890......... 3, 560, 738 | 397,503 63,498 |........ 

1891......... 3,263,347 | 373,025 | 88,966 | 157 
1892......... 8,459,025 | 401,855 57,611 |........ 
1898......... 3,442,584 | 449,639 80,006 |........ 
1894......... ` 8,390,751 | 511,688 | 64,819 |........ 
1895......... 3,630,867 | 460, 820 64,387 |........ 
1896......... 3,367,819 | 494, 443 91,766 |........ 
1897......... 4,023,944 | 516, 427 71,494 |........ 
1898......... 8,981,361 | 572,063 65,417 |........ 
1899......... 4,479,743 | 622,401 15,835 |........ 
1900......... 4,389,344 | 696,472 | 117,123 |........ 
1901......... 4,810,953 | 666,882 | 139,664 |........ 
1902......... 5,089,538 | 678,740 | 136,488 |........ 


3,972, 229 
3, 967, 253 
4, 156, 074 
8, 954, 028 
4,611, 865 
4,618, 842 
5,177, 479 
5, 202, 989 
5, 617, 499 
5, 904, 766 


4, 867, 999 
5, 175, 060 
5, 110, 460 
4, 997, 989 
4, 982, 102 
4, 628, 022 
5, 219, 508 
5, 260, 716 
6, 397, 338 
7, 155, 341 
7, 822, 805 
8, 660, 287 
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The production by counties for the last five years, with the increases 
and decreases in 1902 as compared with 1901, is shown in the following 


table: 
Coal production of Iowa, 1898-1902, by counties. 


{Short tons.] 

County. 1898. 1899. 1900. 1901. jon. | PME e 
O A A exactes A ed eee ee MES 19, 751 19,791 |.......... 
Appanoose ........ 608,165 | — 636,421 680,094 | — 721,997 | — 900,337 178,340 |.......... 
Boone ............- 331,643 | 290,525 | 266,542| 254,054 | — 254,824 Do. ee 
Dallas ............- 7,907 10, 804 16,737 16, 987 18, 845 1:858. esos os: 
Doak E A A A RSEN S 3, 953 3,953 |.......... 
Greene ............ 12, 920 17, 568 17,044 18,810 Mo li 7,237 
Jasper .........-.-- 143,935 | 191,928 99,948 | 184,670 | 233,440 48,770 |.......... 
Jefferson AAA lo es senes a oam as eS ZEILE pes TR 10, 610 10,610 |.......... 
Keokuk ........... 251,145 | 314,900 | 258,933 | 308,193 106, 1084) A 202, 090 
Lucas..........--.- 6, 600 32,419 | 227,921 221,058 | — 246,400 25,342 |.......... 
Mahaska .......... 1,292,787 | 1,273,478 | 1,142,017 | 929,110 | — 723,667 |............ 205, 548 
Marion ............ 127,293 | 231,668 | 186,446 145,981 | 815,495 | — 169,444 |.......... 
Monroe...........- 584,578 | — 689,004 | 755,286 | 1,038,332 | 1,406,905 | — 368,573 |.........- 
ENTIRE RU EE AO RD AA 10,070 10,070 |.......... 
Polk oce 635,606 | — 749,708 | 827,482 | 1,025,014 | 1,023,860 |............ 1,154 
E A E A DR RENS, 10, 358 10,358 |.......... 
Teylor............. 6,555 10, 965 17,159 23, 499 14,207 |..........-- 9, 292 
Van Buren ........ 6, 600 9,: 12, 108 12,572 14, 816 225.18 eee eee 
Wapello ........... - 249,624 | 325,029 | 276,360] — 812,174 | — 340,762 98,688 |... sues. 
Warren............ 7,120 94, 815 24,724 14, 661 20, 127 5,406]: ciis 
Wayne ..........--- 51, 550 62, 818 65, 140 56, 578 65, 374 8,796 |.......... 
Webster ........... 197,548 | — 124,841 | 123,660 | 146,020| 149,615 3,595 |.......... 
Other countiesand 

small mines .....| 157,966 171,208 | 205,838 | 187,789 434. revise: 183, 445 

Total......:.| 4,618,842 | 5,177,479 | 5,202,939 | 5,617,499 | 5,904,766 | 287,267 |.......... 


a Net increase. 


The census for 1860 reported the coal production of Iowa at 48,263 
tons. The production since that date so far as records are obtainable 
has been as follows: 


Production of coal in Iowa, 1860-1902. 
[Short tons.] 


Year. Quantity. Year. ' Quantity. 
1860 Me Sete a A A cases ove eee ws 4, 095, 358 
|j. | PF as 69,074 || 3800 a. state ee cere AKI E UNES yay 4, 021, 739 
js ————M —— 99,320: || 18915 5 rentre exe E IS a 8, 825, 495 
TRUS DP P 24L 453 ARI ou veo E GI e PERI EN SED Ead 3, 918, 191 
A PRO A LII eee tewte yess 283, 467 || 1893: Lucuien Ehe i Rr E EP REI EESARS ES 3, 972, 229 
O ORTEM 1:291; DAT" || 18945 Loo deseo Ro Ehre hee EE Dus 3, 967, 253 
pro ec" O A ET. 1, 461,166 || 1890. es Gee Vete o REPE a uh eee 4,156,074 
jP  —— ean E TE 3, 920, 000 [| 1890.5 yk eee tb RIA Ru eee ee eee wd 3, 954, 028 
o PR PN 4, 457, D40. |! 1807 ders us CoD RU Eh eR SE E bae 4, 611, 865 
jin. dae 4,310,066 || 1808... 2 ose uasa eor terrere 4, 618, 842 
LBBB pec A A 4,012,575- A a PUER 5,177, 479 
O Se epe UE prodeat 4, 315:779:1:19000:2 19932 gebe Dt EAE IS 5, 202, 939 
A A A O DUE HRS 5, 617, 499 
1885 mH T 4:959 440 || [DO coran 5, 904, 766 


-u ————— u —— — 


378 MINERAL RESOUROES. 


KANSAS. 


Total production in 1902, 5,266,065 short tons; spot value, $6,862,787. 

Kansas is included among the States whose coal production has 
shown an uninterrupted increase since the period of prosperity began 
in 1897. In 1892 the State's production reached for the first time a 
total of 3,000,000 tons, and it was not until eight years later in 1900 
that the 4,000,000-ton mark was passed. The output in 1901 was 
within less than 100,000 tons of attaining a 5,000,000-ton recerd, which 
was reached and passed in 1902. Compared with 1901, the production 
in 1902 shows an increase of 365,537 short tons, or 7.5 per cent, in 
quantity, and of $871,188, or 14.5 per cent, in value. The use of 
mining machines in Kansas had little to do with the increase of pro- 
duction, as only 48,000 tons of the product in 1902 were reported as 
machine mined, as compared with 37,979 tons in 1901. The increase, 
in fact, appears to have been due to greater efficiency on the part of 
the mine workers, as there was a decrease both in the total number of 
men employed and in the average number of days worked. In 1901, 
9,998 men produced 4,900,528 tons, an average of 493.6 tons per man, 
and as the average days worked was 224 the average tonnage per day 
per man was 2.2. In 1902, 9,461 men were employed in the produc- 
tion of 5,266,065 tons, an average of 556.6 tons per man. The average 
number of working days in 1902 was 220, showing an average output 
per man per day of 2.53 tons. There was little interruption to work on 
account of strikes in 1902, there being only 334 men idle for an aver- 
age of 51.6 days. The details of production in the last 2 years are 
shown in the following tables: 


Coal production of Kansas in 1901, by counties. 


Sold to Aver- . 
local | Used at Aver- age Average 


Loaded at age num 
; trade and mines for) Total Total : num- N 
County. shipment used by | steam | quantity. | value Er ber of Et 
: ° em- jand heat. ton days lovees 
ployees. * | active, |P) 
` Short Short Short Short 
: tons. tons tons. tons 
Cherokee ............ 1, 504, 162 23, 063 22,973 | 1,550,198 | 81,772,252 | $1.14 214 2, 821 
Cloud arras [rta dev 7,870 1o coco ocis 7,870 19,675 | 2.49 123 43 
Crawford ............ 2, 640, 850 27,570 40,281 | 2,708,701 3,124,164 | 1.15 239 5, 088 
Franklin............. 2, 182 g 218 E EEE 11, 460 21,838 | 1.90 219 56 
Leavenworth ........ ! 180,372 59, 230 8, 874 248, 476 460,008 | 1.85 208 983 
LINO 221. wss | 24, 000 2,080 : 300 26, 380 34,600 | 1.31 228 63 
OMC. o cani eo 188, 424 33, 668 201 222, 293 429,562 | 1.93 190 893 
Atchison, Coffey, and 
DVO isaac exelent alu orses wees 4,600 |.......... 4, 600 ‘7,900 | 1.72 268 21 
Ellsworth, Labette, 
and Lincoln .......]........-.. 550 |.......... 550 1,650 | 3.00 142 10 
Small mines .........]........... 120,000 l.......... 120, 000 120,000 |. 5222s AA re See cow 
TOI. cue 4,539,990 | 287,909 72,629 | 4,900,528 | 5,991,599 | 1.22 224 9, 928 


Loaded 


Count at mines, trade for Made Total Total 
y. for ship- and used| steam coke quantity.| value. 
ment. | by em- | and ` 
ployees.| heat. 
Short Short Short | Short Short 
tona. tons. tona. tona. tona. 
Cherokee............ 1,792,092 | 26,094 | 29,944 | 1,766 |1,849, 896 |$2, 305, 112 
Cloud 22s eo i mW iones sasi 45024. Ses essa usas 7, 524 19, 909 
t 
Crawford ............ 2,765,898 | 67,895 | 47,481 |........ 2, 881, 274 | 3, 489, 528 
Franklin ............ 1,795 S 204 A et edu | 4, 999 12,117 
Leavenworth........ 195,023 | 80,372 | 16,286 |........ | 291, 681 555, 969 
Dintivcosscssuvecn cate 24,000 | 5,480 300 l........ | 29,780 41,770 
Osage................ 161,982 | 30,573 226 IL ess | 192, 781 416, 746 
Other countiesa..... 446 6, 684 1,000 l........ 8, 130 21, 636 
Total .......... 4,941,236 | 227,826 | 95,237 | 1,766 5,266,065 | 6,862, 787 
} 
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Coal production of Kansas in 1902, by counties. 


Sold to |Used at 


local 


mines 


a Atchison, Bourbon, Coffey, Jewell, Labette, and Republic. 


221 
178 


Average 
number 
of em- 
ployees. 


The distribution of the product for consumption, the total value, 
and the statistics of labor employed, for the last 14 years, have been 


as follows: 


Distribution of the coal product of Kansas, 1899-1902. 


| 

Loaded at 

Year. mines for 
shipment. 

Short 
tons. 

1889......... 1, 891, 090 
1890......... 2, 028, 100 
1891....,....| 2,428,787 
1892; 28225 2, 756, 812 
1893......... 2, 364,810 
1894......... 3, 066, 398 
1895......... 2,587, 602 
1896......... 2,562, 779 
1891... ess 2, 745, 101 
1898......... 3, 079, 601 
1899... ecc. 3, 524, 497 
1900......... 4, 128, 892 
1901........- 4,539, 990 
1902......... 4, 941, 236 


days 


Scale Used at | Made ee 
trade andimines for into Total Total price 
used by | steam coke quantity. value. per 
em- jand heat. toii: 

ployees. 

Short Short Short Short 

tons. tona, tons. tona. 
300, 207 29, 246 500 | 2,221,043 | $3,296,888 | $1.48 
224, 839 6,983 |........ 2,259,922 | 2,947,517 | 1.30 
255, 839 81, 946 133 | 2,716,705 | 3,557,305 | 1.31 
206, 038 44,325 101 | 3,007,276 | 3,955,595 | 1.82 
227,321 60, 412 3| 2,652,546 | 3,375,740 | 1.27 
275, 565 45, 523 765 | 3,388,251 | 4,178,998 | 1.23 
279, 739 59, 142 387 | 2,926,870 | 3,481,981 | 1.20 
256, 906 63,901 | 1,215 | 2,884,801 | 8,295,032 | 1.15 
253, 933 54, 730 248 | 3,054,012 | 3,602,326 | 1.18 
277,022 49, 932 PET 8,406,555 | 3,703,014 | 1.09 
276,918 50,852 |........ 8,852,267 | 4,478,112 | 1.16 
286, 080 52,898 1........ 4,467,870 | 6,454,691 | 1.22 
287, 909 72,629 ess Res 4,900,528 | 5,991,599 | 1.22 
227, 826 95,237 | 1,766 | 5,266,065 | 6,862,787 | 1.30 
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The production, by counties, during the last five years, with the 
increases and decreases iu 1902 as compared with 1901, is shown below: 


Coal production of Kansas, 1898-1902. 


[Short tons.] 


| 
County. 1898. 1899. 1900. 1901. ja la eon 
Atchison ............ 3, 000 8, 000 2, 000 3, 000 (d)-.. A 3, 000 
Cherokee ............ 1,110, 527 1, 162, 142 1,517, 471 1, 550, 198 1,849,896 | 299,698 |.......... 
40 AAA A EAS A A 7,524 4,094 3 AAA 
Crawford............ 1, 654, 493 1, 961, 504 2, 307,130 | 2,708, 701 2, 881, 274 172,573 ica 
Franklin ............ 6, 433 14,050 4,420 11, 460 4,999 |.......... 6, 461 
Leavenworth........ 305, 576 312, 845 250, 229 248, 476 291, 681 43,200 l....oooono. 
LINI 2: VAT 20, 542 17, 260 26, 640 26, 380 29, 780 8,400 |......... 
Osage................ 182, 156 262, 331, 196, 998 222, 293 192,781 inci 29, 512 
Other counties and 
small mines ....... 123, 828 129, 135 132, 982 130, 020 8,130 |.......... 121, 890 
Total.......... 3, 406, 555 8, 852, 267 4, 467, 870 4, 900, 528 5, 266, 065 | b 365, 687 |.......... 
a Included in other counties. b Net increase. 


The earliest production of coal in Kansas of which we have any 
record was made in 1880, since which date the output annually has been 
as exhibited in the following table: 


Coal production of Kansas, 1880-1902. 


[Short tons.] 
Year. Quantity. Year. Quantity. 
IBBU coss us deos ex ERE CPU De a Kai 550,000 || 1802... ua sies ca rr Qs e xU exes 8, 007, 276 
TSS) eiri brevis O CEDE COM TELS 750,000 || 1893... 522.4 cuttin rr ds 2, 652, 546 
|o — ———————— ses 750,000 BL, n 8, 388, 351 
IBS 2 6c solea Cei WWE RS QE Ea 900, 000- L'A 8R0D. orsus Excuse e rop Eu exo e pps 2, 926, 870 
IBM c T 1,100,000 || 18% oc niccisca cee or rk yx TERES 2, 884, 801 
IBN Lex A A A wid otia d 1,212,057 | I8 ccc E 3, 054, 012 
a Eto —— PN 1,400,000 | 1808. oia we Ie YES RET aie 8, 406, 555 
Im cx MEE Roc 1,596,879 || TOO ico eos cese ue uE E xx EE nS EE cade 8, 852, 267 
IBS A esee ens RE ASMERTUS E: 1,850.000-||:1900..... 5 02i ES ee eh veda E ur. E e 4, 467, 870 
Lo p p 2, 221,043 || 1901: 2r ios at DR RE ide 4, 900, 528 
A EE a d. 2;259.929-1| 1002 soot ie wierd saa Ee E RE EROR s 5, 206, 065 
180]. een A SEA 2, 716, 705 
KENTUCKY. 


Total production in 1902, 6,766,984 short tons; spot value, $6,666,967. 
Kentucky, like many other of the coal-producing States, reached 
its maximum output in 1902. Compared with 1901, the production in 
1902 shows a gain of 1,296,798 short tons, the largest increase ever 
made in the history of the State. The average price per ton obtained 
in 1902, 99 cents, was the highest recorded in 14 years, and the total 
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value exceeded that of the preceding year by $1,453,891. Much of the 
increased production in this State was due to the use of coal-cutting 
machinery, the total amount mined by machines in 1902 being 3,091,626 
short tons, against 2,254,711 tons in 1901. The number of machines 
in use increased from 237 to 318. 

The details of production during the last two years are snown in the 
following tables: 


Coal production of Kentucky in 1901, by counties. 


Sold to 
Used at Aver- 
Loaded local mines Aver- age Aver- 
at mines| ‘T8de | for | Made | Total | Total e | num- |, 388 
County. and into uan- price number 
for ship- steam value. ber of 
used by coke. ity. of em- 
ment em: and n. | days | yo eos. 
ployees,| heat. * lactive. | P?0Y 
Short Short | Short | Short Short 
tona. tona. tona. tona. tona. 
Bell CN 257, 765 5,420 | 3,850 | 66,200 | 333,235 | $336,874 | $1.01 206 1,113 
Boyd... ien 172, 030 680 | 1,220 |........ 173,930 | 138,902 .80 282 381 
Butler............... 14, 960 3,842 — — — 18, 802 16, 851 . 90 95 80 
Carter A 234, 335 8,072 | 3,119 :........ 245,526 | 314,020 | 1.28 239 468 
Henderson .......... 189,849 | 27,183 | 2,383 |........ 169,365 | 156,314 . 92 212 332 
Hopkins............. 1,216,132 | 24,093 | 31,435 | 90, 689 |1, 362, 299 |1, 069, 258 .78 254 1,818 
Johnson and Morgan 36, 782 710 200 |... ev eer 37, 692 57,897 | 1.54 201 282 
o AS 271,003 2,260 | 4,443 |........ 283,706 | 282,520 | 1.00 226 487 
Laurel............... 810, 986 2,296 | 2,416 |........ 815,698 | 282,642 .90 198 781 
Lawrence ...........| 36,449 2,615 | 7,860 |........ 46, 924 48,861 | 1.04 236 95 
McLean ............. 17,226 840 | _150|........ 17,716 13, 998 .79 79 77 
Muhlenberg......... 520, 067 6,277 | 6,192 804 | 532,840 | 472,866 . 89 176 967 
0) 1) (rae 493, 787 5,847 | 3,840 |........ 502,974 | 445, 622 .89 197 801 
Pulask].............. 128, 348 7,710 | 2,729 |........ 138,787 | 168,764 | 1.22 222 826 
Rockcastle .......... 12, 000 3,000 1... S eee deese 15, 000 15,000 | 1.00 250 30 
Unions. eroe ee 251,283 | 14,015 | 7,875 | 4,184 | 277,837 | 251,629 .91 195 470 
Webster ............. 113, 261 3,092 | 5,763 |........ 122,116 | 103,824 .85 220 234 
Whitley ............. 581, 622 5,494 | 8,952 |........ 591,068 | 725,515 | 1.23 195 1, 852 
Breathitt and Lee...! 37,126 200: | ices Sess cnn as 87, 326 44,682 | 1.20 206 92 
Christian, Daviess, 
and Hancock...... 96, 705 420 520 1... 97, 645 79, 542 .81 236 181 
Small mines.........|.......... 150,000 |........].. ETE 150,000 | 187,500 [.......]. oe] e eee 


Total .......... 4, 947, 716 | 273,046 | 87,947 |161, 277 5, 469, 966 5, 213, 076 . 95 218 10, 307 
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Coal production of Kentucky in 1902, by counties. 


ade 
at mines for Total num- |number 
County. for ship- en steam ane quantity. ber of | of em- 
ment. em. | and * days |ployees. 
ployees heat | active 


———— |[—M—— ——— |——À 1 —M— fta ———— | a |S | um €€— 


Short Short Short | Short Short 
tons. tons tons. tons. tons. 


Bell aueren 352,942 | 5,369 | 7,210 | 96,247 | 461,768 | $478, 801 255 940 
Boyd ................ 241,127 844 60 |.......- 242,021 | 193,494 | .80| 246 341 
Breathitt ............ 22,919 A OE 23,873 | 31,487 | 1.32| 192 91 
Butler............... 9,600 | 3,268 |........ ME 12,868 | 15,915 | 1.24| 123 46 
Carter ............... 268,056 | 8,350 | 4,995 |........ 281,401 | 285,271 | 1.01 | 225 659 
E son tage 3.098. |. 12222: aee dee 7,093 | 6,007 | .85 78 70 
Daviess. ............. 9,973 | 10,195 | 350 |........ 20,518 | 19,558 | .95| 178 76 
Floyd A A 2,728 |........ ARA 2,728 | 2,872 | 1.05 38 60 
Hancock ..........-. | 10,297 | 6,640 | — 900 |........ 17,887 | 175252| .97 82 124 
Harlan AA st eee 1, v... E 1, 628 1,701 | 1.04 41 22 
Henderson .......... 113,689 | 41,459 | 3,823 |........ 158,471 | 149,895 | .95| 223 292 
Hopkins and Chris- 
tían................ 1,499,872 | 38,249 | 44,539 | 59,777 [1,642,437 11,340,000 | .82| 241| 2,519 
Johnson............. 67,000 | 4,537 | 600 |........ 72,137 | 85,296 | 1.19| 177 259 
A s c olatet redo 2,790 |........]-------- 2790 | 2,706} .97 85 36 
e 466,357 | 4,150 | 11,312 |........ 481,819 | 471,754 | .98| 241 768 
¡7 358,433 | 44,478 | 5,086 |........ 402,997 | 394,883 | .98 906 
Lawrence ........... 37,527 | 12,589 | 7,821 |........ 57,387 | 55,069 | .96 | 142 173 
> 36, 275 876 |........ — 86,651 | 41,062| 1.12| 263 
O latacceay, 4,699 |........ ....--.. 4,699 |  6,617| 1.41| 146 29 
A A A ce mor t 1,941 2,885 | 1.23 20 
McLean ............. 47,788 | 6,620| 160 ........ 54,568 | 50,108 | .94| 141 148 
YI ÓN 6,858. oro A 6,663 | 8,001 | 1.20 76 71 
Morgan.............. 49,410 | 3,926 | 1,000 |........ 54,336 | 113,746 | 2.09 | 263 211 
Muhlenberg......... 680,780 | 9,687 | 10,833 |........ 700,700 | 621,841 | .89| 212| 1,085 
Ohlo................. 613,588 | 17,948 | 9,700 |........ 541,226 | 489,518 | .90|  167| 1,121 
Owsley ..........- esee nenne A A 13,494 | 18,035 | 1.34 | 109 74 
AS A 5:090 | ree eee 6,092 | 6,219] 1.02 88 87 
Pulaski.............. 152,907 | 3,870 | 8,820 |........ 159,497 | 204,537 | 1.28 || 204 409 
Unite rl 279,241 | 23,909 | 9,958 | 2,678 | 315,786 | 338,794 | 1.07 | 219 557 
Webster ............. 257,885 | 13,187 | 7,070 |........ 278,042 | 238,786 | .86| 230 865 
Whitley ............. 668,096 | 15,825 | 4,410 |........ 687,831 | 952,608 | 1.88| 192] 1,842 
Other counties a..... 8,829 | 11,155 5610-252. 2es 15, 659 22,507 | 1.44 119 275 
Total ........ ..16, 141,886 | 333,584 |132, 812 |158, 702 |6, 766, 984 / 666, 967 .99| 29| 18,727 


aCrittenden, Edmonson, Elliott, Grayson, Greenup, Jackson, Madison, Martin, Menifee, Perry, 
Rockcastle, Trigg, Warren, Wayne, and Wolfe. 


According to the reports made to the Geological Survey, the total 
number of working days lost in Kentucky in 1902 by reason of labor 
disaffections was 22,184, which, compared with a total of nearly 
3,000,000 working days made by the 13,727 mine employees, was 
insignificant, and, as shown by the large increase in tonnage, had no 
appreciable effect on the production. The most protracted strike was 
in Johnston County, where 75 men were idle for ninety days. Bell 
County reported the largest number of men on strike, 500 altogether, 
who were idle, however, only 12 days. These two instances were 
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responsible for more than half the total time lost. These figures, 
nevertheless, do not represent all the labor troubles in the State during 
the year. In 1901 an effort was made by the United Mine Workers to 
‘*unionize” the mine employees in Hopkins County, and particularly 
those employed by the St. Bernard Mining Company, of Earlington, 
which has been well known as a strictly nonunion organization. The 
struggle was continued well into 1902, but the efforts either to get the 
men of this company to strike or to associate themselves as members 
of the Union Mine Workers of the State were alike unsuccessful. 
The men employed by the St. Bernard Company continued to work, 
the mines suffered comparatively little, and the production for the 
county, of which this particular company contributes over 60 per cent, 
increased its output 192,785 short tons, or about 15 per cent, over 1901. 
The United Mine Workers of Kentucky, in spite of the struggle in 
Hopkins County, kept their contracts with the operators, which action 
met with general commendation, a report to the Coal Trade Journal 
stating that **their honorable conduct will make the annual adjustment 
of wage scales much easier in future. Kentucky miners have had 
more work, better pay, and better treatment this year and last than 
ever before, and they are too sensible to give up their understanding 
with the operators to join in a sympathetic strike.” 

The statistics for 1902, as presented in the accompanying tables, 
include the labor employed at all the small local banks from which 
reports were received. It has been customary to estimate the output 
of these small mines and disregard the labor employed. In connec- 
tion with the Census work, however, a canvass of these small mines 
has been made, and the production is distributed among the several 
counties. This will in part account for the apparent fact that the 
labor efficiency in the State exhibited a decided falling off in 1902. 
In 1901 the tonnage per man for the year amounted to 530.7, but in 
1902 it was only 493. The average production per man per day 
declined from 2.49 tons to 2.36 tons. 

Part of this decrease in individual productiveness was also due to 
the large number of new mines opened in the State. Sixty-four new 
names were added to the list of producers in 1902, many of which, 
however, will not become important contributors. Probably not more 
than 20 should be considered as commercial propositions. The total 
production from these 64 new mines in 1902 was 339,232 short tons. 

The distribution of Kentucky's coal product for consumption since 
1889 has been as follows: 
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Distribution of the coal product of Kentucky, 1889-1902. 


Loaded at 

Year. mines for 
shipment. 

Short tons. 

1889....... 2,111,010 
1890....... 2, 857, 989 
1891....... 2, 559, 263 
1892....... 2, 620, 556 
18983....... 2, 613, 645 
1894....... 2, 734, 847 
1895....... ' 8,012,610 
1896....... 2, 980, 355 
1897....... 8, 088, 132 
1898....... 8, 537, 429 
1899....... 4,139, 199 
1900....... 4, 783, 062 
1901....... 4, 947, 716 
1902....... 6,141,886 


As shown in 


Coal production of Kentuc 


Boyd 


Christian, Daviess, 
and Hancock.... 


Ohio .............. 


"025"72009979 
@eevnae coocoo 


small es 


i ————————————M—————— — à. 


local” | Used at iade iod pe ue) i 
trade |minesfor| into Total Total price num- | number 

and used| steam coke, | quantity. value. per ber of | of em- 
by em- land heat. ton days ployees. 

ployees. active. 

Short tons. Short tons.|Shorttons.' Short tons 

246, 306 23, 981 18,458 | 2,399, 755 | $2,374,839 | 90.98 |........ ......... 
291, 666 29, 568 22,273 | 2,701,496 | 2,472,119 . 92 219 5, 259 
285, 281 21, 363 50,162 | 2,916,069 , 2,715,000 . 98 225 6, 355 
327, 985 33, 856 42,916 | 3,025,313 | 2,771,238 | .92 217 6, 724 
281, 115 30, 969 81,450 | 3,007,179 | 2,613,569 . 86 202 6,81 
281, 235 47, 344 47,766 ! 3,111,192 | 2,749,932 . 88 145 8, 083 
254, 028 90, 294 40,838 | 3,357,770 | 2,890,247 . 86 153 7,799 
251, 897 55, 447 45,779 | 3,333,478 | 2,684, 306 . 78 166 7,549 
404, 099 65, 033 C4, 833 | 3,602,097 | 2,828,329 . 79 178 7, 988 
253, 629 55, 206 41,644 | 8,887,908 | 3,084,551 . 79 187 7,614 
282,736 | 67,136 | 118,184 | 4,607,255 | 3,618,222| .79| 24| 7,461 
286, 518 92,123 | 167,261 | 5,328,964 | 4,881,577 . 92 227 9, 680 
273, 046 87,947 | 161,277 | 5,469,986 | 5,213, 076 . 95 213 10, 307 
333, 584 | 132,812 | 158,702 | 6,766,984 | 6,666, 967 .99 209 13,727 


the following table, there were only 3 counties in the 
State whose whose production in 1902 was less than that of 1901. 
The apparent decrease of 90,847 short tons in the last item of the 
table is due to the fact that the production of the small mines is 
included in the county distribution in 1902. 


208,762 | — 171,438 
44, 236 21,000 
34, 114 35,174 
63,745 | 184,784 
93, 087 12, 484 

4,225 


12, 216 12, 464 
281,575 | 235,682 
288,478 | 349,719 

59, 600 49, 418 

21,725 
817,392 | 414,332 
440, 011 605, 918 

86, 770 108, 469 


[Short tons.] 


1900. 


1901. 


, 1898-1902, by counties. 


a Includes Morgan County. 


5, 469, 986 


1902. 1902. 
461, 768 128, 533 
242, 021 68, 091 
60, 524 23, 198 
19,868 |... 9 e 
281, 401 35, 875 
125, 708 28, 063 
158, 471 lisina 
1, 556, 084 192, 785 
126, 473 88, 781 
481, 819 196, 113 
402, 997 87,299 
57,887 10, 463 
54, 568 36, 852 
700, 700 167, 860 
541, 226 38, 252 
169, 497 20,710 
3,660 |... ess 
315, 786 88, 449 
278, 042 155, 926 
687, 831 96, 763 
59,168 |............ 
6, 766, 984 | 51,296,998 |.... 
b Net increase. 
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Kentucky is the only one of the United States whose coal product 
is drawn from any two of the great coal fields. The coal-producing 
counties in the eastern portion of the State are included in the Coal 
Measures of the Appalachian system, while those in the western por- 
tion belong to the Central coal field. The latter furnishes considerably 
more than half of the total output. The counties included in the two 
districts, and their production for the last 5 years, are shown in the 
following tables: 


Coal production of the eastern district of Kentucky, 1898-1902. 


[Short tons. ] 
County. 1898. 1899. < 1900. 1901. jo. eae ea beac 
3 902. 

Bell ............... 85,544 | 152,934 224, 500 333, 235 461, 768 128,683 |.......... 
Boyd .............. 208, 762 171, 438 170, 931 173, 930 242, 021 68,091 |.......... 
Breathitt.......... 18, 440 15, 700 16, 416 18, 540 23, 873 5, 838 |.......... 
Carter cco ices 63, 745 184, 784 248, 756 245, 526 281, 401 35, 875 |.......... 
Greenup .......... 2,500 3.225 io ove EEE A PA cuore de 
Johnson ........... 12,216 12, 464 19, 164 a 37,692 126, 473 88,781 |.......... 
KOR AAA 281,575 235, 682 308, 969 283, 706 481, 819 198, 113 |.......... 
Laurel............. 288, 478 349, 719 351, 786 315, 698 402, 997 87,299 |.......... 
Lawrence ......... 59, 600 49, 418 46, 316 46, 924 57,387 10, 468 |.......... 
¡A inten 25, 796 5, 300 17, 000 18, 786 36, 651 17, 865 |.......... 
Pulaski............ 86,770 103, 469 92, 960 138, 787 159, 497 20,710 |.......... 
Rockcastle p —— 8, 000 15, 000 3,660 ]...... 11,340 
Whitley ........... 387, 28A 525,317 673, 069 591, 068 687,831 96, 763 |.......... 

Other counties and 
amall mides. lil li T eR E 90, 000 40,000 |............ 50, 000 
Total ........ 1,520,710 | 1,810,450 | 2,172,867 | 2,808,892 | 3,005,378 b 696, 486 |.......... 

a Includes Morgan County. b Net increase. 


Coal production of the western district of Kentucky, 1898-1902. 


[Short tons.] 

County. 1896. 1899. 199. | 190 ipa. A Sr 
Butler ............. 84,114 85, 174 . $2, 4#2 18, 802 12, 868 |; oia he ss 5, 934 
Christian .......... 66,496 |............ 93, 931 78,220 87,853 14, 133 |... senis 
Daviess............ 17,141 2, 464 18,272 16, 205 20, 518 4,813 |.......... 
Hancock .......... 9, 450 10, 020 7,050 8,220 17,837 9,617 loas 
Henderson ........ 86, 395 136, 628 135, 775 169, 365 158,471 1... sucus 10, 894 
Hopkins........... 974,959 | 1,204,683 | 1,371,826 | 1,362,299 | 1,555,084 192,785 |.......... 
McLean ........... 21,725 29,795 20, 454 17,716 54, 568 86,852 |.......... 
Muhlenberg....... 817, 392 414,332 899, 944 532, 840 700, 700 167,860 |.......... 
Ohl9. oi 0.0... 440, 011 505, 913 562, 665 502, 974 541, 226 88,252 |.......... 
Union ............. 193, 665 185, 406 268, 133 271, 387 815, 786 88, 449 |.......... 
Webster ........... 55, 850 122, 391 110, 565 122, 116 278, 042 155, 926 |..... 2... 
Othercounties and 

small mines A AA A A 60, 000 19.159 AA 40, 847 

Total ........ 2,217,198 | 2,646,805 | 3,006,097 | 3,161,094 | 3,761,606 a 600, 512 |.......... 


x R 1902——25 a Net increase. 
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The annual coal production in the State since 1873 has been as 
follows: 
Annual coal production of Kentucky, 1873-1902. 
[Short tons.] 


Year. Quantity. | Year. Quantity. 
IN d 2S 2ecepU a MW RORIS I QR ves dus 900,000 4| 1888. coeeusceve Rio a r a 2,570, 000 
Lyc DRITTER 360,000 || 1889.5. a torah ees ee ter Rd 2, 399, 755 
A 3e qu Renee Ue Dna RE RE TENE 500,000 || 1890.5. corp 4E DI RI vex rREIS TIR 2, 701, 196 
A ER PIE USD se 650,000 i| ISOL. -.oeoaeexss pe Ra RLIPRERSRRELS 2, 916, 069 
ry aere A E E 850, 000: 111892 UP 3, 025, 313 
1878 JT O sax 900: 000. 1|: T893. ii 3, 007, 179 
A ene eee Dados 1,000,000 i| 1994. nc 3,111,192 
o pero CC CD D ERN PM 1,000. .000- i| 1895: ait ouk ep ERE M ER 3,357, 770 
IBBT 9 Rr RE 1; 100;000..| TOM co roura a n VOS cr Eus | 3, 333, 478 
1882... Gu aia Ae de e d piso 1, 300, 000 | SA rA de ese Sete CoU 3, 602, 097 
A e eso 2nedece e 1,650,000 | 1808: ali 3, 887, 908 
A RU UEM 1,550:000. ||. 1800... cose nep eR Re tan Ores 4, 607,255 
TRB oo v3 ce eet weet ee eeu uu 1,600,000 || 1900 23.05 0300 or cies erp bs TET RETE es 5, 328, 964 
LBRO Collis ericer eeu eie sees ae. cius 1, 590, 000-11 1901 oa b, 469, 986 
E ot ueca E vU A 1,933,185 f 1002 5 doo oW dex ms exe edes 6, 766, 984 
MARYLAND. 


Total production in 1902, 5,971,609 short tons; spot value, $5,579,869. 

Owing to the limited area of the Maryland coal fields and to the 
fact that all of the known productive territory has been taken up and 
developed, any great increase in the production from this State is 
hardly to be expected. During 1902 the mines were operated to their 
utmost capacity, so far as this was possible in connection with a limited 
car supply, in order to make up for the scarcity of fuel caused by the 
strike in the anthracite regions of Pennsylvania. The coal fields 
of Maryland and the contiguous territories in Pennsylvania and West 
Virginia are the nearest to tidewater of any of the eastern bituminous 
coal fields, and naturally these were the ones first and most strenuously 
called upon to supply the deficiency of anthracite. So far as Mary- 
land was concerned the effect was shown more in the advance in price 
than by theincreasein production. Notwithstanding the great demand, 
Maryland's production showed a gain of only 158,482 short tons, or 8 
per cent, the value increasing $533,378, or 10.6 per cent. 

The reports for 1902 show that there were 25 machines in use, which 
produced 252,753 tons of coal, against 15 machines and 177,724 tons of 
machine-mined coal in 1901. 

The advantage possessed by Maryland in her “bie vein” and easily 
mined coal is shown in the fact that the annual tonnage per employee 
was 958.8 in 1901 and 904.6 in 1902, the ‘‘intensity” of labor for the 
year being somewhat curtailed by lack of railroad cars. The average 
production per man per day increased from 3.66 tons in 1901 to 3.74 
in 1902. 
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The statistics of production in Maryland during the last fourteen 
years are shown in the following table: 


Distribution of the coal product of Maryland, 1889-1902. 


m | Onus at | Aver- piod Avernge 
Year. E trade and mines for Total Total nce num- | number 
shipment. ae Not quantity. value. per ae of em- 
ton. 39 IMOyees. 
ployees. active. 
Short tons. ¡Shorttona. Shorttons.! Short tons. 
O DPA V PbENDUS 2, 885, 336 44,217 10,162 | 2,939,715 | 82,517,474 | $0.86 |........ 3, 702 
A 3,296,393 | 52,021 8,799 | 3,357,813 | 2,899,572 | .86 244 3, 842 
j|.) cc | 3, 771, 5584 36, 959 11,696 | 3,820,239 | 3,082,515 . 80 244 3, 891 
1802 oss sepu us | 3, 385, 984 30, 955 | 3,023 | 3,419, 962 | 3, 003, 58 .89 225 3, 856 
A | 3, 676, 137 26, 833 13,071 ¡ 3,716,041 | 3,267,317 .88 240 3, 935 
jo ———Q 3, 435, 000 01,7250 14,078 | 3,501,128 | 2, 687,270 .71 215 3, 974 
TED) eo EE i2 | 3, 840, 991 59, 950 14,614 | 3,915,585 | 3,160, 592 .81 248 3,912 
A 4, 068, 558 93, 046 22,332 | 4,143,936 | 3,299, 928 .80 204 4,039 
16907 0: a oe 4, 391, 703 27, 762 22,663 4,442,128 | 3,363, 996 . 76 262 | 4,719 
1898. 2409 2 A 4,618,990 | 36,941 18,953 | 4,674,884 | 3,032,257 .76 9») 4, 818 
IM ctas 4, 716, 581 65, 750 22,065 | 4,807,396 | 3,667,056 . 76 275 4, 624 
1900: sine Soe isena 3, 949, 039 51, 565 23,584 | 4,024,088 | 3,927,381 . 98 203 5, 319 
rs | 5, 043, 991 41,282 | 27,854 | 5,113,127 | 5,046, 491 . 99 262 5, 333 
AA ar odio ei 5, 187, 175 45, 631 al 35,803 | 5,271,609 | 5,579,869 | 1.06 242 5, 827 


Maryland and the adjoining counties in West Virginia, which make 
up what is known as the Cumberland region, are the only ones outside 
of the anthracite region of Pennsylvania where records of production 
have been kept from the earlier years. These have been commonly 
known as the Georges Creek or Cumberland and Piedmont regions. 
The Cumberland region was opened in 1842. The Piedmont region 
began shipping in 1853. The records of shipment have been carefully 
preserved and are published annually in the reports of the ** Cumber- 
land Coal Trade." The following table, which shows the shipments 
from this entire region, has been obtained from the published report 
of the ** Cumberland Coal Trade.” 
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Total shipments from the Cumberland coal field in 
[Long tons.] 


Frostburg region. 
Cumberland and Pennsylvania R.R. MUT ERR Iron 
Year. Bv By By By 
Balti- ie » By i Balti- e f 
more peake ennsyl- more peake 
and and vania Total. and and Total. 
Ohio Ohio R.R. Ohio Ohio 
| R.R. Canal. R.R. Canal. 
o — pc A Deep S 757 ODD rises rs 951 
IAS iugi i8 E b ¿MO DNUS 8, 661 6,491 eer 6, 421 
1511 re deve nbbba gy sews D-10305 dace Win aces L'eau iw Ro 5, 156 VIA ns 9,734 
A A E 13, 508. o uu E 13, 73% 10,915... sans 10, 915 
T5405 vea uc rad E REN RES ! T TAA A E 11,210 TS, AW) Loose ono 18, 555 
ree o aaa TIN EMEN Ma 20,615} — 32,325 .......... 32, 325 
IMIS ice cc RR ERE DANH EE l A A A 36, 571 43,000|.......... 43, 000 
LL s AA ea cunas 63, 676 IRA PPM 78,773 
TAO oor Rea uad E Dao ws 73, 783 Dy LO Chesioaveexes .76,950| 119,073 875| 119,895 
IRA coelos EEE | = 70,803 51,438 .......o.. 122,331] 108,808} — 81,540| 135: 
IN sxe dese ore ue o xc ee 125, 534 40, 3| esos 174,591 139,925 19, 362 159, 287 
UV epp eH DEN | 150, 351 84,0601.......... 234,441] — 155,275 70,535| | 225,813 
INI Le eru i EE Re RE ei E PAS 148, 953 ¡AA 212,054 173, 580 92, 114 265, 694 
Iu A E 93, 691 rii AA 170, 786 97,710 100, 691 198, 401 
IO idas 86, 991 BO, BST cc o 167, 35811 121,945; 105,149) 227,094 
O A $0, 743 O Ir ......... 135, 917 88, 573 64,000; 142,573 
jor ———— m 48,018] 166,712 .......... 214, 730 66, 009 87,539| 158, 548 
IBOUL ile deuil d edu s A tas 48,415) 211,639,.......... 260, 054 72, 423 86, 203 158, 626 
ISOS AcePeaG dee DE EOP IE TRES. TO, 669| — 232,278[.......... 302, 947 80, 500 63, 600 144, 100 
TROL A A ice me cue 23, 578 65. 3081. se os t 92, 1*1 25, 983 29, 296 65, 279 
E Locus UA massa bete Rae els 11, 745 19; UU cessa du s 146, 951 41, 096 23, 478 64, 574 
POS 6 case ees eaten in 117, 796 173,209... eseese 291, 065 111,087 43, 523 154, 610 
ING i esie E Rd RE LESE 287, 126 194,120,.......... 481, 246 67,676 64,522 132, 193 
IND A RERUM 854,297] — 295,205. LLL... 669,592| 104, 651 67, 907 162, 55s 
IND uu Esa cute sert Re E ede d 5u 93S)  291,019...... ida ASS, 957 62, 251 52,159 104, 410 
P rp rm 623, 081 885, 2491.......... 1, 005, 250 40, 106 72, 904 118, 010 
ION S iv abi. E ERRARE A owe 659,115, — 424, 106 .......... 1,083,521] 100,345 57,919) 158,204 
IS0U. isa ets ps Ea EE nda 1,016,777|  573,213|..........| 1,990,020| 130,017 78,908| 208, 925 
2, 092, 660) 1,192, 224| 3, 284, 884 
Eckhart Branch R. R. 
yi sperm 909,511}  520,196........... 1,429,707| 114,404 83, 941 198, H5 
IBI. bonam eee rs UE E Op EA 1,247,279 | 656,085]... ....... 1, 903, 364 69, 961| 194,254 264, 118 
A OHNE 1,283,956} 612,537| - 22,02]! 1,918,514] 26,586!  203,666| 230,252 
O O eseLNe RES d ess. 1,509,570] 641,220) 114,589! 2,265,379 89,765| 187,582 227, 347 
pro RE 1,295,801| 631,582 67, 671| 1,995, 357|  113,670| 135,182 248, 852 
IRIDO. oO. erak RE use bii 1, 095, 880 715, 673 160,213. 1,971,766 62, 505 164, 165 216, 670 
TAO E 939, 262 413, 435 131,506 1,514,563 15, 285 189, 005 204, 290 
INT ooa ee datei Eo ROC Ede 1 755, 278) 473, 946| 170, 884. 1, 399, 808 63,181} 111,350 174,531 
IBI Svo radepeb uk PS e ERIS R23, NOl| — 456,035, 145,564. 1,455, 703 99,455! 123,166) 222,621 
ri SOMMER IPS 933,240)  397,009| 154,264; 1,484,513} 141,907|  104,238| 246,145 
IBBÜI2.cavsR cae edu qv due a 1, 055, 491 471, 500 213,446, 1,740, 737 197,525| 131,325 328, 850 
TIRAS cs ecd udo d do a E 1,118,263) — 270, 156 153,501! 1,536,920, 271,570 151, 526 423, 096 
TESS. essa echo Zeta ea sa dans 576, 701 115, 344 91,574 783, 619 199, 183 76, 140 275, 323 
LESS uas VOS Va qa ose edd d eate 851,985] 802,678} 217,065 | 1,371,728]  197,235| 141,390] 338,625 
o PEPE E EEE 1,193, 780] 150,471 199,138; 1, 543, 389) 289, R84 124, 718 414, 602 
TRB LS os ues ey ie Port ee ioci m 1, 091, 904 171, 460 206, 227] 1, 469, 591 259, 407 117,829 407, 236 
INNO A 1,131,949|  115,531| 141,520, 1,359,000 243,321] 113,791 857, 112 
IN sex eve ors E RC eco de 1, 5*4, 114 132, 177 176, 241{ 1,892, 532 332, 798 125, 305 458, 103 
IRAN A V cb bn dress 1,600,406| 155,216, 193,046, 2, 008, 668} 374,883 95, 191 470, 079 
DSSS duds aon Re RAUS A Sac ga 1, 430, 381 26,886| 177,152, 1,634,419) 365,497 26,407| 394,904 
I500.s steele tees e eo Eau en 1,511,418... 2e 291,704! 1,803,122) 522, 3M]... ....... 622, 334 
AO owas de dex ea es ces aie d 1, 625, 574 9, 070 289,232, 1,926,876 463, 142 39, 294 502, 436 
A E wa s Ra RS 1, 426, 994 93, 705 214,011] 1,731,710) 349,207 170, 116 519, 32 
A A E Rm T E 1,332,634| 135,409, 360,807] 1,5823,850|  341,321|  201,947| 543,265 
jer ER LANES 1, 065, 739 95,523)  372,205| 1,536,467|  436,216|  208,914| 645,130 
O eibi s re d bus 1,193,834] 101,076. 255,133 1,550,043| 464,407) 212,584) 676,941 
TAO i Leo OUR El Oe 1, 344, 402 169,195, 103,471; 1,677,068] 610,418 195, 279 805, 69 
TROL Lacs velis EE RAE ER 1, 790, 513 96, 536 169,679, 2,057,028| 586, 592 166, 691 793, 283 
T8985 within E a saree 2,131, 626 24, 997 116, 1951 2,272,818) 607,196] 213,139 720, 335 
p ae AARENSEN E 2 eset « 2,334, 109 27,570) 161,191; 2,522,870! 473,608 164, 853 638, 461 
1900. eiu kk ET eo ewe eects 1, 813, 462 14,621 126,615) 1,951,695) | 301,320 96, 513 400, 833 
A Ri aD esa daté 2.683,109,  193,063| 378,195' 3,249,307 a » (a ) 
1902. inact CERRO EE V Re ex x 2,981, 013 192, 557 250, 522 3, 424, 392 a a a 
Totale sae 50, 655, 743/12, 184, 910, 5, 880, Lir 68, 721, 185) 8, 609, 691| 4, 219, 351, 12, 829, 042 


| | 


a Merged in Cumberland and Pennsylvania figures. 

b Includes 205,460 tons used on line of Cumberland and Pennsylvania Railroad and its branches, 
and at Cumberland and Piedmont; also 392,771 tons used by the Baltimore and Ohio Railroad Çom- 
pany in locomotives, rolling mills, etc. : 
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Maryland and West Virginia from 1842 to 1902, inclusive. 
[Long tons.] 


| Piedmont region. | 
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Pennsyl- | Aggregate. 


2 |—— 1d ———— MÀ e oo e | | | ———————— A 


Frostburg region. 
Georges Creek and Cumberland 
R. R. 
By Local Georges 
ud p By 1 ane Bal- OE 
eake | Pennsyl-| timore . 
Fana vania and Total. 
Ohio | R.R. Ohio 
Canal R.R. 
St eta PEE AO ERS E . 73, 725 
ROME pec goals el dun ERE 1&1, 303 
A PA PI nir mie cule ee 227,245 
A A PR AP 269, 210 
MET A O eae ot Naa 252, 368 
swa waeeesemee.eee O s vss 218, 318 
urs eae ake xu Oana eMe vsu eate 251, 740 
SERM Wert! EEN AA | 289, 298 
O PRA A E 85, 554 
A AA O ees C9, 482 
A A CEA oae Mid cet 266, 430 
i 
2, 190,673 673 
Empire a gu 
West Vi 
ginia Pre 
"wx aes [es Mw Race MAA PE 25, 035 
A AN AA E 81,218 
A A o PA 85, A11 
E A O AO 77, 082 
A nano AA O AO 57, 492 
A AN O owes wae 63, 537 
eM pq A NOR 108, 723 
apu cr AA PARCOURS 66, 573! 
R3, 136 125, 097 4, 947 213, 180 88,722 
74, 298 93, 561 31,436 203, 595 277. 029 
215, 767 202, 223 T1, 829 495, 819 338, 001 
69, 765 156,959| 283, 336 510, 060 466, 928 
79,455} 214,518} 291,685} 555,658 403, 489 
53, 480 98,371) 348,196; 500,017 346, 308 
4,863; 158,230, 418,057] 576,150 449, 011 
112 286,787, 341,024 627, 923 561, 397 
PRENSA 365,029| 213,487| 605,516 576, 047 
Linc 677, 693) 228, 138 905, 731 774, 904 
EN 763, 845| 229, 266 993, 111 959,673 
Maier. 568, 003| 236, 314 5804, 317 971,214 
Gaus 741, 954) 201,938) 943,892) 1,031,797 
Eq 773,074) 111,036: &84, 110 900, 399 
125} 1,031, 016 110,254 1,141,398} 1,157,503 
SENE i 75,400, 1,070,843! 1,307, 822 
rias 918,712| 111,135! 1,029,817) 1, 463, 331 
CRT 913,775, 100,312 1,014,087| 1,526, 306 
FEN 1,068,771| 92,895. 1,161, 666 1, SOS, 461 
lise aci ur 703, 116,974, 820,811} 1,095,574 
TER 857,003: 215,901! 1,072,904) — 1,517,058 
sad uin d 701,316| 225,216 06,562; 1,937,913 


585, 001;12, 410, 446,4, 094, 780,17, 090, 227 


| 


21,731,781 1, 


"ecc 
"e" 2c 
DIDI 
"ac 
sonaron noo 
"es^. 
"ecc" ^c 
"es^ 2 


"e"-ccctcc.:sc 
c" "--222259 


60, 988! 
96, 453 


121, 364) 


103, 793 
109, 194 


.c.o.non...o..oo 
rcao..n.n e. noo 


"9-292229 


"2229 


..e.....o..os 


-—— "ec 


"e"acs92a 


I — EDO S EE 


475, 969 an 754, pes 


1, 230, 518 


1, 112, 938 
1, 494,814 
1,517, 347 
1, 750, 710 
1, 576, 160 
1,302, 237 
1,070, 775 

818, 450 

924, 24 
1,075,198 
1,319, 539 
1,478,502 
1, 085, 249 
1, 444, 766 
2, 233, 928 
2, 076, 485 
2,069, 774 
2, 724, 347 
2, 669, 216 
2, 957, 585 
2, 723, 341 
2, 855, 225 
2,557,171 
2, 423, 159 
2, 084, 265 
2, 418,554 
2, N07,161 
3,615, 142 
3, 900, 403 
4, 209, 32: 3 


Total 
Chera- 
peake 
and vania 
Ohio R. R. 
Canal 
24008 ET ——— 
4,0421... se eoe 
82 978...000... 
B5, 719. ioo rue 
157,760 eris 
IS ...annn 
183,786 .......... 
204, 120 .......... 
A 222v. 
254,25] Loco uisi 
207 MI Lio lleve 
295 KTR... cece een 
97,999 .... LL... 
93, 651 .......... 
210 109 ces tities 
258, Gi. ..eeeese 
043 9090. tuos rues 
843, i exes 
458, 1535. ......... 
482, 325... ....... 
652.161]; eere 
604,137]. 22 eren 
850, 339]... ....... 
816, 108 22,021 
778, 802 114, 589 
767, O64 67, 671 
879, &38 160, 698 
632, 440 131, 866 
584,996] — 170,584 
609, 204 145, 864 
501,247| 154, 264 
608,124] 213,446 
04,818} — 278,098 
969,782} 185, 435! 
680,119 419, 288 
344, 954 356, 097 
365, 744 420, 745 
282, 802 239, 89] 
202, 315 389, 104 
286,700) 715,151 
57,459, — 798, 842 
e ate 1, 282, 748 
61,121) 1, 474, 087 
266, 901) 1, 205, 486 
838, 107, 1,536,541 
304, 437: 1,077, 404 
314, 551, 1, 793, 080 
364, 474| 1, 689, 795 
203, 227) 1, 426, 120 
234, 136) 1, 395, 007 
192, 423: 1,669, 715 
111,134, 1,310,525 
193. 105! 1,596, 213 
192, 557| 1, 294, 826 
ODE ESE 
18, 284, 712 


| 


1, 882, 669 


2, 355, 471 
2. 674, 101 
2, 410, 895 
2, 342, 773 
1,835, 081 
1,574, 330 
1, 679, 322 
1, 730, 709 
2, 136, 160 
2, 261,918 
1, 540, 466 
2, 544,173 
2, 934, 979 
2, 805,974 
2, 592, 467 
8, 375, 796 


4, 861, 430 


6, 139, 329 
6, 288, 867 


24, 286, 091| 127, 325,771 
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MICHIGAN. 


Total production in 1902, 964,718 short tons; spot value, $1,653,192. 

Michigan enjoyed the distinction, if such it can be called, of being 
one of the seven States whose production in 1902 was less than that of 
1901. The conditions which brought this about in Michigan were the 
same which restricted the production in the New and Kanawha River 
districts of West Virginia, a prolonged strike having for its ultimate 
cesult the recognition of the mine-workers’ union. The strike which 
affected many of the larger operations in the State was started on 
April 1 and continued until September 1. Asa result the total time lost 
in Michigan exceeded that of any other bituminous coal producing State 
except West Virginia and Pennsylvania. On account of the great mag- 
nitude of the industry in the latter State the effect upon the produc- 
tion of bituminous coal was inappreciable, and West Virginia increased 
her production in spite of the time lost by strikes. In Michigan, how- 
ever, the result was a decrease in production of 276,523 short tons, 
or more than 22 per cent. Morethan 80 per cent of the mine workers 
(1,935 out of 2,344) were on strike for an average of 123.6 days, involv- 
ing a total loss in working time of 239,146 days. Asthe average pro- 
duction per man per day for the time worked during the year was 
2.4 tons, this meant a loss in output of 573,950 tons, or, in other words, 
except for this loss of time, the production of the State would have 
reached a total of about 1,500,000 tons. The operators, however, were 
not without some compensation for the loss in production. The 
scarcity of coal due to the anthracite strike and the consequent abnor- 
mal demand caused a sharp advance in values and the average price 
for Michigan's product rose from $1.41 per ton in 1901 to $1.71 in 
1902, the total value being within $100,000 of that obtained for the 
output in 1901. 

The number of machines in use in the mines of Michigan increased 
from 31 to 58, and notwithstanding the loss in total production, the 
machine-mined product increased from 177,969 short tons in 1901 to 
196,248 tons in 1902. 

The production for each employee decreased from 545.4 tons in 1901 
to 411.6 tons in 1902, though the tonnage per day per man increased 
from 2.21 to 2.40. 
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The statistics of production, by counties, in 1901 and 1902 are shown 
in the following tables: 


Coal production of Michigan in 1901, by counties. 


Sold to Aver- 
ed at| local Used at a age iid 
Counts Mosan for | trade |minesfor Total Total ce | num- nds 
i shipment, &nd used! steam | quantity. | value. | Pier | ber ot | of em. 
'| byem- [and heat. ou days ] 
ployees. * | active. |P'0Y€es 
Short Short Short Short 
tons tona tons. tons. 
Bay ge cT 225, 765 16, 805 11,251 253, 821 $388, 474 | $1.53 232 549 
A A 4,753 50 4,803 9,071 | 1.89 255 23 
Genesee and Huron . 3, 894 1, 668 2, 288 7,850 14,171 | 1.81 241 40 
Jackson ............. 1, 853 17,187 1, 248 20, 288 38,576 | 1.90 270 52 
Saginaw............. 910, 147 4, 386 23, 559 938,042 | 1,275,331 | 1.36 252 1,570 
Shiawassee .......... 16,437 T oeste slice s vaut 16, 437 27,441 | 1.67 210 42 
Total .......... 1, 158, 096 44, 749 38,396 | 1,241,241 1, 758, 064 1.41 247 2, 276 
Coal production of Michigan in 1902, by counties. 
Sold to Aver- 
Loaded at | a oui | Total | age | age | age 
e emin o num- 
County. Shipment and used for ateam quantity. | value, ; Price ber of pire redd 
'| by em- |and hea ays : 
i ployees. ton. | active. | PIOyees 
Short Short Short Short 
tons tons tons. tons. 
BAY cn aese 209, 133 29, 596 9, 916 248, 645 $410,615 ; $1.65 149 660 
EatOn oes xoacal loser Eier 7,981 99 8, 080 18,890 | 2.84 281 41 
Saginaw............ 604, 904 50, 100 15, 300 670,804 | 1,141,409 | 1.70 176 1, 489 
Huron,Jackson, and 
Shiawassee ....... 4, 650 30, 301 2, 788 87, 689 82,278 | 2.18 208 154 
Total ......... 818,687 | 117,978 28, 053 964,718 | 1,653,192 | 1.71 171 2, 944 


The following tables show the distribution of the coal product of 
Michigan since 1892 and the total output of the State from the begin- 
ing of the coal-mining industry: 

Distribution of the coal product of Michigan, 1892-1902. 


Aver- Aver- 

Year mines for local trade; mines for Total Total ce | num- number 
: shipment and used by| steam and | quantity. value. p f ber of | of em- 
p * | employees. heat. la days |ployees 
* | active 
Short tons. | Short tons. | Short tons. | Short tona. 

1899. s 27,200 45, 180 5,610 77, 990 $121,314 | $1.56 230 195 
1898............. 27,787 16, 367 1,825 45, 979 82,462 | 1.79 154 162 
1894... ou 60, 517 7,066 2,160 70, 022 103,049 | 1.47 224 23 
AAA 80, 403 27,019 4, 900 112, 322 180,016 | 1.60 186 320 
1896...........-. 83, 150 6, 547 3, 185 92, 882 150,631 | 1.62 157 820 
1897....... 0... 188, 636 24, 686 10, 270 228, 592 325,416 | 1.46 230 537 
1898............. 232, 155 75,622 7,945 315, 722 462,711 | 1.47 245 715 
joo MT 574, 280 84,191 16, 237 624, 7 870,152 | 1.39 232 1,291 
1900... s ve 792, 679 40, 258 16, 588 849,476 | 1,259,683 | 1.48 261 1, 709 
Wilson 1, 158, 096 44, 749 88,896 | 1,241,241 | 1,753,064 | 1.41 247 2,276 


1902............. 818, 687 117,978 28, 063 964,718 | 1,058,192 | 1.71 171 2,944 


-^- — = 
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Coal production of Michigan, 1877-1902. 


[Short tons. ] 
Year. Quantity. Year. Quantity. 
| 
Previous to 1877....................... 350,000. 1800, Loex eoe eR E Rue Ic ER US REHE T 74,977 
j| —— ——À—M 69,197 | TOL eee celia s dequo EEE ox UMEE 80, 307 
py c ———Ó— 85,822. || 3899. onanan c E ERR RS Use es 71, 990 
e A ¡arica 82.015 ||) A sacins san N cues 45,979 
1880 «ciis ix wi oua axo AA S REPE: 129; 008. 1804 ra ERREUR RAENES 70, 022 
A cea 1901301 1895 coercet i Reb RENTUR RUE AER S Un 112, 322 
O derer ewes 135,339 | OO 5. bv abs a eapdET RI Ya das 92, 882 
P — ——— On 11,296 A A 223, 592 
Iii A A E AA csehaudeatswece eure es 315, 722 
A Secs end annann aia A AA a etuR Er stine 624, 708 
1886 DT 60,434 | 1900... c ooeos e Re Ox ve RARE RE E M Ens 849, 475 
Lr DT 71,4061. Wl 1901, o codo o suus n eskExEXTA EEE ERR 1, 241, 241 
O a 81,407 || 1902 cad is 964, 718 
ji. E ane ET secs 67, 431 
MISSOURI. 


Total production in 1902, 3,890,154 short tons; spot value, $5,374,642. 

Compared with the production in 1901, the output of coal in Missouri 
in 1902 shows an increase of 88,066 short tons, or 2.3 per cent in 
quantity, and of $667,478, or 14.2 per cent in value. 

The disadvantages under which the coal-mining industry of Missouri 
exists in being surrounded by other coal-producing States whose 
product can be more cheaply mined, and in having her larger cities 
contiguous to such other fields, have been referred to in the preceding 
reports of this series. The coal mined in this State must depend 
upon markets comparatively local, and any increased production may 
be considered as indicating a growth in local population and industry. 
Illinois on the east, Iowa on the north, Kansas on the west, and 
Arkansas and Indian Territory on the south and southwest, are all 
more blessed by nature for producing cheap coal than is Missouri. 
This is shown by the fact that both in 1901 and 1902 the average 
productive capacity per man per day in the coal mines of Missouri 
was much less than in any of the other States except Indian Terri- 
tory in 1901 and Iowa in 1902. Missouri's tonnage per man per day 
was 1.73 in 1901 and 1.98 in 1902. As compared with these rates the 
other States show the following averages: Illinois, 2.97 in 1901 and 
9.08 in 1902; Iowa, 2.04 in 1901 and 2.09 in 1902; Kansas, 2.20 in 
1901 and 2.53 in 1902; Arkansas, 2.59 in 1901 and 2.88 in 1902; Indian 
Territory, 1.74 in 1901 and 2.18 in 1902. To these circumstances may 
readily be ascribed the comparatively stationary condition of Missouri's 
coal production, although it has shown an increasing tendency during 
the last six years. 
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The statistics of production in 1901 and 1902 are shown in the follow- 


ing tables: 


Coal production of Missouri in 1901, by counties. 


Sold to Aver- 


Loaded at |, local | Used at SR age | Aver 
County. | mines for aga t Pitam | quantity. | value. | Price | feror [number 
by em- ‘and heat. ton. 8 pl oy 56s; 
ployees. active. 
Short Short Short Short . 
tons. tons. tons. tons. 
Adal scr 327,615 28, 749 1, 647 358, 011 $433, 654 | $1.21 175 769 
Audrain............. 26, 387 9, 202 327 35, 916 51,414 | 1.43 222 91 
Bartoli... ers 140, 858 1,302 2, 194 144, 354 178,358 | 1.24 275 807 
Bates AAA 261, 803 13, 462 5, 755 281, 020 289, 850 | 1.08 208 512 
Boone ............... 6, 000 ‘ 16, 209 420 22, 629 34,170 | 1,51 253 55 
Caldwell............. 13, 000 5, 430 2, 000 20, 430 84,235 | 1.68 278 105 
Callaway ............ 1, 920 25, 592 496 28, 008 43, 808 | 1.56 223 75 
Henry sereno 67,109 15, 442 35 82, 586 128,609 | 1.56 229 214 
Johnson .............]-.- seres. 11,955. 522 054 11, 255 16,648 | 1.48 183 46 
Lafayette............ 408, 559 22, 394 7, 969 438, 922 711,532 | 1.62 184 1, 638 
TANT RUPES 68, 150 16, 438 668 85, 256 137,254 ¡ 1.61 234 255 
Macon............... 1, 018, 360 7,858 14,758 | 1,040,976 ¡ 1,053,056 | 1.01 218 2, 523 
Putnam ............. 129, 699 2, 924 1,174 133, 397 182,991, 1.37 231 423 
Ralls 211 cassis e vas 22, 838 700 150 23, 688 28,834 | 1.22 218 60 
Randolph ........... 386, 696 9, 270 7,437 403, 403 461,983 | 1.15 227 905 
AAA 254, 464 7,571 5, 397 267, 432 394,070 | 1.47 177 1, 129 
Vernon.............. 231, 825 1, 220 5, 025 238,070 244,610 | 1.02 207 483 
Chariton, Grundy, 

and Livingston.... 34, 962 6, 822 1,477 43, 261 86,547 | 2.00 228 168 
HowardandJackson. 8,375 10, 425 1, 200 20, 000 50,000 | 2.50 260 100 

Montgomery and 
Morgan....... xus 2, 503 867 104 8, 474 5,511 | 1.59 138 13 
Small mines.........|............ 120,000 |.......... 120, 000 140,000 |: ius doece oes] usw tovs 
Total .......... 8,411,123 | 332,732 58, 233 | 3,802,088 | 4,707,164 | 1.24 223 9, 871 


Sold to Aver-| Aver- 
Canta eripi e iade andine mines. “Poul ERE Eo BUDE 
shipment. used by |forsteam| quantity. value. per |of days f em- 
em- jand heat. ton. | active. ployees, 
ployees. 
Short Short Short Short 
tons tona. tons tons 

AGBIT..... 2r 812, 171 14, 896 4,092 331, 159 $137, 631 | $1.32 190 796 
Audrain............. 14,211 11, 068 929 26, 208 43,253 | 1.65 169 111 
Barton .............. 186, 215 10, 638 3, 493 200, 346 240,371 | 1.20 197 436 
Bates. ioce sca enr ons 319, 361 28, 376 6, 970 354, 707 397,928 | 1.12 198 741 
Boone civic io 11, 190 15, 636 180 27, 006 37,169 | 1.33 140 122 
Callaway ............ 900 25, 406 116 26, 422 45,466 | 1.72 195 93 
e IA A 2,876 A 2,376 5,065 | 2.13 114 23 
Chariton ............]............ 2,116: [::4:2: 2x 2, 116 4,204 | 1.99 106 14 
Henry... cr 64, 853 32, 798 1, 180 98, 831 161,493 | 1.63 184 345 
Howard eee A 2,683 Y AP 2, 683 5,195 | 1.94 193 17 
Jobnson PA A 5, 530 10 5, 540 10,465 | 1.89 172 37 
Lafayette............ 488, 392 44, 444 10, 965 543, 801 929, 862 1.71 210 1,646 
Linn..... a 63, 794 16, 653 661 81, 108 130,966 | 1.61 197 308 
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Coal production of Missouri in 1902, by counties—Continued. 


Loaded at 
mines for 
shipment. 


trade and the mines 


Total 
quantity. 


Total 
value. 


Average 
number 
of em- 
ployces. 


...eoe..o.s.ss 


1, 226 
121, 424 
18, 252 
399, 680 
204, 859 
670 

1, 428 
204, 412 
51, 268 


3, 503, 993 


used by | forsteam 
em-  jandheat. 
ployees. 
Short Short 
tona. tona. 
9, 212 15, 827 
2,101 las 
2, 558 317 
3, 648 2,911 
1,100 20 
19, 008 5, 479 
26, 164 4, 043 
3, 160 30 
2,772 40 
8, 433 5, 494 
28, 216 4, 412 
318, 992 67,169 


1, 064, 726 
2,101 

4, 101 
127, 983 
19, 372 
424, 167 
235, 066 


1, 328, 796 


3, 839 
9,052 
197, 869 
27, 088 
524, 636 
383, 492 
6, 390 
6, 435 
266, 369 
171,605 


5, 374, 642 


Aver-| Aver- 
age age 

price ¡number 
per | of days 
ton. | active. 
1.25 219 
1.83 156 
2.21 165 
1. 55 212 
1.40 100 
1.24 215 
1.63 198 
1. 66 . 146 
1.52 67 
1.22 155 
2.05 244 
1. 38 202 


9, 742 


a Caldwell, Cedar, Cooper, Dade, Grundy, Jackson, Livingston, Morgan, Pettis, and Saline. 


The distribution of the product for consumption during the last 
fourteen years has been as follows: 


Distribution of the coal product of Missouri, 1889-1902. 


Year. 


Loaded at 


mines for 
shipinent. 


2, 399, 605 
2, 525, 227 
1, 955, 255 
2, 104, 452 
2,047,251 
2, 384, 797 
2, 393, 315 
2, 691, 433 
3,187, 194 
8, 411, 123 
3, 503, 998 


Sold to 
local 


trade and mines for 


used 
by em- 


ployees. 


Used at 


steam 


and heat. 


Total 
quantity. 


Total 
value. 


———— | —————— OO ÓOÁ |—— | ———————-— | ———M——— 


2,674, 606 
2, 733, 949 
2, 897, 442 
2, 245, 039 
2, 372, 393 
2, 331, 542 
2, 665, 626 
2, 688, 321 
8,025, 814 
3, 540, 103 
8, 802, 088 
3, 890, 154 


$3, 479, 057 
3, 382, 858 
8, 283, 242 
3, 369, 659 
8, 562, 757 
2, 634, 564 
2,651,612 
2,518, 194 
2, 887, 884 
2, 871, 296 
3,591, 945 
4, 280, 328 
4, 707, 164 


5, 374, 642 


s Aver- 
num- REC 
ber of number 
days of em- 
active. ployees. 
229 5,971 
218 6, 199 
230 5, 893 
206 7,37 
138 7,523 
163 6, 299 
168 5, 082 
168 6, 414 
198 6, 512 
212 7, 136 
214 8, 180 
223 9,871 
202 9,742 


The following table shows that in about one-half of the coal-producing 
The increases, 
however, were greater in quantity, making a net gain of 88,066 short 


counties the production in 1902 was less than in 1901. 


tons. 
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Coal production in Missouri, 1898-1902, by counties. 
[Short tons.) 


County 1898 1899 1900. 1901 jg. | increase, Deco 
Adair.............. 74, 796 175, 452 244,314 358, 011 331,159 |............ | 26, 852 
Audrain........... 80, 976 45, 907 44,074 35, 916 26,208 |............ 9, 708 
Barton ............ 70, 551 111, 468 166, 592 144, 354 200, 346 55,992 |........- 
Bates .............. 318, 973 456, 797 270, 712 281, 020 854, 707 78,087 |... eene soe 
Boone ............. 13, 779 20, 280 18, 619 22, 629 27, 006 4,900 lic 
Caldwell .......... 25, 000 48, 100 84, 100 20, 430 16,000 |............ 4, 430 
Callaway .......... 21,215 23, 210 16, 435 28, 008 26, 422 |............ 1, 586 
Cole ssc ioo vn Es 2, 000 2, 900. sensi tes exa eet O pesetas estes 
Grundy............ 89, 532 42,071 89, 239 42, 361 84,936 |............ 7,425 
Henry ............. 89, 082 95, 071 81,010 82, 586 98, 831 16,945. |... ss 
Jackson ........... 40, 000 32, 000 16, 700 20, 000 21, 000 1,000 |.......... 
Johnson ........... 8, 700 1, 500 4, 939 11, 256 5,540 |............ 5, 715 
Lafayette.......... 301, 066 369, 253 457, 858 438, 922 543, 801 104,879 |.......... 
Linn a 68, 643 84, 928 71,811 85, 256 81,108 |............ 4, 148 
Livingston ........ 4, 500 1,150 1, 200 900 2,138 1,298 |o ds cvs 
Macon............. 742,413 | — 539,543 836,248 | 1,040,976 | 1,064,726 23,750 |.......... 
Montgomery and 

Morgan.......... 1, 200 1, 855 2, 146 3, 474 24,101 ¿Y Loiceccrsso 
Putnam ........... 117, 069 184, 655 111, 626 133,397 | | 127,988 |............ 5, 414 
Ralls .............. 7, 980 22, 640 20, 145 23, 688 19,372 |............ 4, 316 
Randolph ......... 253, 558 804, 962 442, 456 408, 403 424, 167 20,764 |.......... 
js A 210, 961 206, 622 216, 617 267, 432 235,066 |............ 82, 866 
Vernon............ 181, 837 185, 214 922, 827 238, 070 218,839 |............ 19, 781 
Other counties and 

small mines ..... 120, 000 120, 636 120, 935 120, 000 21,198 |. iocos e 92, 802 

Total........ 2,688,321 | 3,025,814 | 3,540,103 | 3,802,088 | 8, 890,154 b 88,066 |.........- 

a Montgomery County only. b Net increase. 


The following table, in which is exhibited the total production of 
the State since 1878, shows that while the output has increased annu- 
ally since 1896—that is to say, during the 6 years of industrial pros- 
perity throughout the United States—the output in 1902 did not quite 
attain the record made in 1888, which continues to be the banner year 
of coal production in the State. 


Coal production of Missouri, 1873-1902. 
[Short tons.] 

Year. Quantity. | Year. Quantity. 
1873 osi eDrRH r sae b nates 784,000 |) TABS. vsivg ors REERCEREFC wae enews er E E EE 3, 909, 967 
IBI eere PLE ba PER REN OC n ERE d 789, 680 || 1880. cose oE rv eExWEEen V ELEF E FILE E 2, 557, 823 
187b fr — a — 840,000 || 1800.2. i4 deve bra cert keen teed Ws 2, 735, 221 
Lr mre M 1,008,000 1171891. cree Ta voE EE SE EtEEOS ET T RURY 2, 674, 606 
ISTE Loo vr ERE tex uec a des 1,008,000 || 1809. o dcos es Oe PET QUE ERO a kenn 2, 773, 949 
1978 E 1,008; 000: || Tinaco 2, 897, 442 
IBIS Sio setuid za aquse ac dors 1,008,000 || TA ccoo cicle 2, 245, 039 
1680 — Á———MÁÁ— T — 1,680,000 || 1896... 1. cedes ds 2, 872, 393 
TBS c RS 1,960,000 |; 1898... cuo osea ia ia 2, 831, 542 
AA Ea ORE eR arie a o atia 2,240,000 AB acid IN od Ro Ed eh seve wes 2, 665, 626 
jos e —Á— HEP 2,520,000 || 1806 Cm 2, 688, 321 
TOM adder ews O 2,800,000 || TOD ccoo sr 8, 025, 814 
i ——————— 3,080,000 || 1Q00 voii dais 8, 640, 108 
1886 ......... VEVESETRS VEU C REN EC 1, 800, 000 || 1901.................. A UU MEER 8, 802, 088 
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MONTANA. 


Total production in 1902, 1,560,523 short tons; spot value, $2,443,447. 

Compared with 1901, the production of coal in Montana for 1902 
shows an increase of 164,742 short tons, or 11.8 per cent in quantity, 
and of $434,131, or 21.6 per cent in value. The output, however, did 
not reach the records made in either 1897 or 1900, the latter being the 
banner year of coal production in Montana, with a total of 1,661,775 
short tons. The smaller production in 1901 and 1902 has been due 
to the exhaustion of the Sand Coulee mines in Cascade County. These 
mines when in full operation had a daily capacity of about 2,000 tons, 
and their exhaustion has naturally affected the total production of the 
State. | 

The use of machines in the mines of this State shows a decrease 
both in 1901 and 1902, the number in use declining from 81 in 1900 to 
70 in 1901, and to 65 in 1902, the machine-mined product likewise 
decreasing from 1,045,115 tons in 1900 to 748,981 in 1901, and further 
to 691,669 in 1902. -In spite of this decrease in machine mining, how- 
ever, the average production for each employee increased in 1902 as 
compared with 1901. As shown in the following tables, 2,158 men 
worked an average of 231 days in 1901 and produced 1,396,081 tons of 
coal, an average tonnage per man of 647 for the year and of 2.8 for 
each day. In 1902, 1,938 men were employed for 270 days in the 
production of 1,560,823 tons, an average for each man of 805 tons for 
the year and of 2.98 tons per day. 

The statistics of production by counties for the last 2 years are 
shown in the following tables: 


Coal production of Montana in 1901, by counties. 


Sold to 
Used at Aver 
local Aver 
Loaded trade mines Made age age | Average 
Count at mines and for into Total Total rice | PUM- number 
y. for ship- used by| "team | coke quantity.| value. p f ber of | of em- 
ment. |" om- Yi and : on days | ployees. 
ployees. heat. * | active. 
Short Short | Short | Short Short 
tona tons. tons. tons tons 
Carbon ............... 468,124 | 18,632 | 11,804 |........ 498,560 | $617,639 | $1.24 217 -842 
Cascade .............. 709, 558 | 14,266 | 27,770 | 37,813 | 789,407 |1,191,783 | 1.51 243 1,065 
Choteau .............. 1,120 | 3,900 30 PA 5, 060 18,210 | 2.62 158 23 
e AAA 7,800 | 3,844 | 1,200 | 65, 137 77,981 | 144,254 | 1.85 224 161 


Fergus, Gallatin, 
Granite, and Lewis 
and Clarke ......... 24, 063 200 820 |........ 25, 083 42,430 | 1.69 258 67 


— — | À— | ——— —— ! — P — h —————— ——m |————— 


Total ........... 1,210, 665 40,842 | 41,624 |102, 950 |1,396,081 ¡2,009,316 | 1.44 | 231| 2,158 


COAL. 


Coal production of Montana in 1902, by counties. 


Sold to ¡Used at 
local 


——— | ———— |——————— |1——— PS A IlÁ———— 


County. 
Carbon ............... 576,472 | 9,270 | 19,212 |........ 
Cascade .............. 697,883 | 14,050 | 14,898 | 35,241 | 761,572 
Choteau .............. 260 | 10,512 |............-..- 10,772 
Fergus................ 600 | 4,600 |........]........ 5, 200 
Park... | 23,660 | 1,470 | 3,770 | 60,740 | 89,640 
Other countiesa ...... | 86,205 | 817 | 1,648 ........ 88, 685 

Total ........... 1,885, 100 | 40,719 | 39,023 


$1.31 
1.67 
2.51 
3. 2 
2.11 
1.64 


1.67 


——— |———— | |) | | Le 
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a Deerlodge, Gallatin, Granite, Meagher. 


The distribution of the product for consumption and the statistics of 
labor employed since 1889 have been as follows: 


Distribution of the coal product of Montana, 1889-1902. 


n Te Oe ee A A PS | ———— 


Sold to 

NEP CU eC le Mado 

ear. mines for used by | steam into 
shipment.| sm- land heat, “oke. 

ployees 

Short Short Short Short 
1889....... 314,372 | 12,917 5,486 | 30,576 
1890....... 466,016 | 23,427 4,034 | 24,000 
1891....... 501, 503 5, 395 6,438 | 28,525 
1892....... 521,501 4, 866 1,849 | 36,412 
1893....... 789,516 | 27,063, 17,960 | 57,770 
1894....... 861,171 | 12,900 | 17,324 | 36,000 
1896....... 1,404,862 | 19,168 | 20,463 | 59,700 
1896....... 1,314,873 | 27,476 | 17,676 | 183,420 
1897....... 1,434,858 | 29,707 | 18,410 164,907 
1898....... 1,261,814 | 29,493 | 19,386 | 169,110 
1899....... 1,291,614 , 29,686 | 34,249 | 137,902 
1900....... 1,445,456 | 26,814 | 55,854 | 133,651 
1901....... 1,210,665 | 40,842 | 41,624 | 102,950 
1902....... 1, 385, 100 | 40,719 | 39,023 | 95,981 


1, 496, 451 
1,661, 775 
1,396, 081 
1, 560, 823 


$880, 773 
1,252, 492 
1, 228, 630 
1, 330, 847 
1, 772, 116 
1, 887, 390 
2, 850, 906 
2, 279, 672 
2, 897, 408 
2, 824,207 
2, 347, 757 
2, 713, 707 
2, 009, 316 
2, 443, 447 


.ocoronosaj|onconsosa 
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The production, by counties, for the last 5 years and the increases 
and decreases in 1902, as compared with 1901, are presented in the 
following table: 
Production of coal in Montana, 1898-1902, by counties. 


[Short tons.] 


County. 1898, 1899. 1900. 1901. 1902. 1902. 1902. 
Carbon ............ 272,396 | | 337,525 | 393,877 | 498,560 | — 604,951 | — 106,394 |.......... 
Cascade ........... 984, 821 965, 378 | 1,123,395 789, 407 TOL 012 lesa ew cea sews 27, N35 
Choteau........... 6,537 6, 585 5,737 5, 050 10,772 DA (ii 
Fergus ............ 950 900 900 500 5, 200 4,700 oremus 
Gallatin ........... 63, 626 56,671 51,671 24, 583 B5, 000 63, 417 |.......... 
Lewis and Clarke .' AA A allera raw bes A A aud 
ii e ve ee ; 147, 154 128, 850 86, 0.5 77,981 89, 640 11,659 lecciones 
Other counties ... . NES 242 190: cus eee dre 685 08D. loses x 

Total........ | 1,479, 803 | 1,496,451 1,661,775 | 1,396,081 1, 560, 823 a 164,742 |.......... 


« Net increase. 


The earliest production of coal in Montana, so far as we have any 
record, was made in 1882, when a total output of less than 20,000 
tons was reported. The growth of the industry since that date is 
exhibited in the following table: 


Coal production of Montana, 1883-1902. 


[Short tons.] 


Year. Quantity. | Year. Quantity. 
O O RR RR TN 10) 795) alada 892, 309 
Lt: MM ECR Ren CMR T 80, 376 | TM" 927, 395 
CCL REM eee a mate EORNM 86, 440 | D MM MEM D EIE 1, 501, 193 
EA pe ate aan 39/816 | 1800: oss Seb on sige E 1, 543, 445 
A RP 10,992 | 1800... . o ce cene adeis Mor 1, 647, 882 
VC NEED TTA ET REP tas 1, 479, 803 
A santas 363,301 || 1809... 0.00. ececcecceccececceccececes 1, 496, 451 
E Ss one A REN Grea BIT ATT A ie ace ee er eda 1,661, 775 
RU] c AA BAU BOT A ze vectes tees Saleen ea nies 1, 396, O81 
O A 564,648 O diana 1, 560, 823 


NEW MEXICO. 


Total production in 1902, 1,048,763 short tons; spot value, 
$1,500,230. | 

Contrary to the general rule, the coal production of New Mexico 
has shown a decrease in both 1901 and 1902, and unlike the other 
exceptions in 1902, no particular reason seems to have existed in this 
case. In California, Oregon, and Texas the decreased production is 
tatributable to the cheapness and increased consumption of oil for 
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fuel; in Michigan the production was curtailed by a long and profit- 
less strike. No such conditions are reported for New Mexico nor for 
Wyoming, and the only apparent reason for the decrease seems to 
have been simply a falling off in demand for coal in the Territory and 
State. There were some labor troubles in New Mexico, but as they 
entailed a total loss of only 9,820 working days, or only a little more 
than 2 per cent of the total working time, they were not of sufficient 
duration seriously to curtail production. 

As shown in the following tables, the number of men employed and 
the average time made in 1902 were both considerably less than in 
1901. The effect of this was to cause an increase in the average pro- 
duction per man from 438 tons in 1901 to 567 tons in 1902. The ton- 
nage per man per day increased from 1.96 to 2.61. 

The statistics of production, by counties, in the last 2 years are 
shown in the following table: 


Coal production of New Mexico in 1901, by counties. 


d to Used at Aver- | Aver- 
local Aver- 
county,  |atmimes trade | Mor” | Mado | Total | motas | age, mim. | mum. 
orship- used by steam | coke. tity value ber of ber of 
ment. m. and toii days em- 
ployees, heat active. | ployees 
Short Short | Short | Short Short 
tons tons tona. tons tons. 
Bernalillo-McKinley .| 499,828 | 2,072 | 15,183 |........ 616,533 | $696,085 | $1.35 240 1,170 
Colfax... ue 000 000- 222, 861 | 5,861 | 6,279 | 14,295 | 249,296 | 262,225 1.05 163 800 
Lincoln .............. 148,018 | 5,700 | 2,903 |........ 156, 621 | 310,742 | 1.98 | 288 188 
Rio Arriba ........... | 87,417 | 85.  70]....... 38,942 64,150| 1.99; 237 49 
8an Juan............. 
Sante Fe ............. | 115,386 | 1,166 | 8,602 |........ 125,154 | 223,450 | 1.79 | — 289 271 
SOCOITO.. 22e 650% va ; 


Total ........... j|, 023, 010 | 15,624 | 33,617 | 14,295 |1, 086, 546 jL 646,652 | 1.42 | 224 2, 478 


Coal production of New Mexico in 1902, by counties. 


Sold to 
local n at Ave Aver- 
Loaded | trade nd Made ge | Average 
County. at mines and Lor into | Total | Total price iun: number 
ship- | used | steam coke quantity.| value. ber of | of em- 
ment. |by em- and : = days |ployees. 


ploy- * active. 
OUR. heat. 


Short Short | Short | Short Short 
tons. tons. tons. tons. tons. 


COMBE occorre 804,221 | 10,902 | 8,731 | 22,519 | 346,373 | $392, 244 ¡81.13 254 665 
McKinley .............. 418,981 | 3,515 | 9,612 |........ 432,108 | 593,361 | 1.37 152 747 
Rio Arriba ............. 47,000 |........ 1,09 A 47, 600 69, 000 | 1.45 244 52 
San Juan............... 100 | 1,600 |........ — 1, 700 2,175 , 1.28 119 8 
Santa Fe ............... 81, 636 422 | 8,837 |........ 90,895 | 179,944 | 1.98 281 152 
Other counties a........ 121,562 | 3,075 | 5,400 50 | 130,087 | 263,506 | 2.08 278 225 

Total ............. 978, 500 | 19,514 | 33,180 | 22,569 |1,048, 768 |1, 500,230 | 1.43 217 1, 849 


a Lincoln, San Miguel, and Socorro. 
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The following table illustrates how the product of the Territory has 
been distributed for consumption during the last fourteen years, its 
total value, with the number of men employed and the average num- 


ber of days worked: 


Distribution of the coal product of New Mexico, 1889-1902. 


Sold to 
Loaded local Used at Made 

Y nt mines ¡trade andimines for into Total 

Car. for ship- | used by | steam | coke, | quantity. 
ment. em- and heat. 
ployees. 

Short Short Short Short Short 

tons. tons. tons. tons. tons i 
1889......... 466, 127 8, 953 6,383 | 6,000 487, 463 
1890......... 308, 332 11,360 6,085 |........ 875, 771 
LBS) e ceps 448, 612 8, 471 6, 245 4, 000 462, 328 
1892......... ! — 645,557 8, 776 6,997 |........ 661, 330 
1893......... 636, 002 5,618 8,776 | 14,698 665, 094 
1894......... 661, 523 8, 266 14,365 | 13,042 597, 196 
1895......... 695, 634 13, 045 11,292 683 720, 654 
1896......... 607,319 6,677 7,446 | 1,184 622, 626 
1897. 5:5: 689, 423 7, 844 19,714 |........ 716, 981 
1898......... 949, 903 7, 660 17,601 | 17,124 992, 288 
1899......... 1, 021,801 14, 128 14,785 |........ 1, 050, 714 
1900......... 1, 198, 289 15, 574 68,103 | 27,333 1, 299, 299 
1901......... 1,023,010 15, 624 33,617 | 14,295 | 1,086, 546 
1902......... 973, 500 19,514 33, 180 | 22, 569 1, 048, 763 


Aver- 

age 
value, | Price 

ton 
$870, 468 | $1.79 
504,390 | 1.34 
779,018 | 1.68 
1,074,601 | 1.62 
979,044 | 1.47 
935,857 | 1.57 
1,072,520 | 1.49 
930,381 | 1.49 
991,611 | 1.38 
1,944,750 | 1.85 
1,461,865 | 1.39 
1,776,170 | 1.87 
1,546,652 | 1.42 
1,500,280 | 1.48 


enzocnneno |. oe... n..n.no... 


The following tables show the production in the Territory, by coun- 
ties, since 1898, with the increases and decreases in 1902, as compared 
with 1901, and the total production of the derntony t since 1882, in 
which year the first output was reported: 


Coal production of New Merico, 1898-1902, by counties. 


[Short tons.) 


County. 1898. 1899. 1900. 1901. 1902. 
McKinley ............. 445, 558 493, 310 450, 646 516, 533 432, 108 
COMMAS 245225 xe eus 269, 215 368, 373 388, 480 249, 296 346, 373 
LINGO 522252 ovs eo eis eee 12, 737 150, 442 156, 621 99, 000 
Rio Arriba............. 81, 000 32, 000 45, 800 88, 942 47, 600 
Banta Fe .............. 246, 215 137,534 252, 731 106, 454 90, 895 
Other counties ........ 800 6, 760 11, 200 18, 700 32, 787 

Total 22:22: tods 992,288 | 1,050,714 | 1,299,299 | 1,086,546 | 1,048,763 


a Net decrease. 
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Coal production of New Mexico, 1882-1904. 


[Short tons.] 


Year. Quantity. Year. Quantity. 
¡AE O a e a 1577092- FABIO tas ue es erui at a E teras 665, 094 
ji. E EM ER 211347 i| 3804. ose ete das 597, 196 
164 o o de cres E epi eof cd 220.551 1| A soe P eed 720, 654 
1885 rv C "ER 306.202 i| 1890: ioo see ERES ET Ee TAS 622, 626 
1580... Rb A e TESI 211, 285- AO is e vao EI a pu ent Ex RS 716, 981 
TO? luli A TS eee cece nne 992, 288 
1688 PERCORSO RN E 626,665 || 1899 5:12 so ee ns 1, 050, 714 
Lo eM Cm 486,943 || 1900.........lsssese mI Ies 1,299, 299 
INOU. ns cesse oni be RIDES DOR 875, 1114. 1901. dibs on 2h eed e EN 1, 056, 546 
E A e E 462, 328 | 1909. o cout altes era DERE SIE p dus cds 1, 048, 763 
1890... ede os o REDE RELIABLE NEL 661, 330 | 


NORTH CAROLINA. 


Total production in 1902, 93,000 short tons; spot value, $34,500. 

The entire production of North Carolina continues to come from the 
Cumnock mines, in Chatham County. The output in 1902 was nearly 
double that of 1901, and exceeded all previous records except those of 
1895 and 1899. "The average price advanced from $1.25 per ton to 
$1.50, and the total value in 1902 was 130 per cent in excess of that of 
1901. 

The production and distribution of coal in North Carolina since 
1889 are shown in the following tables: 


Distribution of the coal product of North Carolina, 1891-1902. 


Sold to Aver. | AVer- 
Loaded local Used at ira age | Average 
Year at mines trade and'mines for| Total Total ie num- | number 
: for ship- | used by | steam |quantity.| value. I B ber of | of em- 
ment. em- jand heat. iu | days | ployees. 
ployees. * | active, 
Short Short Short Short 
tons. tons. tons. tona. 

js c cp as 18, 780 600 975 20,355 | $39,635 | $1.93 254 80 
1899- o oL E weet heed 6,679 AA tess: 6, 679 9,599 ! 1.44 160 90 
1998 5.203528 ode See ED 15,000 |.......... 2,000 17, 000 25, 500 | 1. 50 80 70 
1894... cou AE LR 13, 500 1, 000 2, 100 16, 900 29, 675 | 1.76 145 95 
A i ee Eo 23, 400 600 900 24, 900 41, 350 1. 66 226 61 
1896 co cece SEXE ERR Ex 5, 356 295 2,162 7,813 11,720 | 1. 50 | 220 18 
AA ee Ss 21,280. | secrete eese o we ues 21,2 27,000 , 1.34 215 51 
Lo "CD 9, 852 304 1,339 11.495 14,368 | 1.25 AMA se 
ISG Loo oe EE N EE 24, 126 486 2, 284 26, 896 34, 965 1.30 210 70 
1900... rox bens suus 14, 757 492 2, 485 17, 734 23,447 | 1.32 151 84 
po ——— '— € 10,000 |.......-«- 2, 000 12, 000 15,000 | 1.2 300 25 
1902: TR 20, 400 100 2, 500 23, 000 34,500 | 1.50 285 40 


M R 1902——26 
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Coal production of North Carolina, 1889-1902. 


Year. Quantity. Year. Quantity. 

Short tons Short tons 
DSBS A tu se eetae eed 192. | 1606 KC 7,813 
1600 IN ete etu dus 10,262-] 1891... dons anida 21, 280 
189]: 501000102 A | 20.855 || AA 11, 495 
18D A deren S Ui eua 6,679 || AAA a 26, 896 
1893 REN 17,000 || 1900s 26. cette od ova rad PE EO pu ea 17,734 
185042... 5 o e EU A aS 16,900 || 1901 Sistas e NP ped aa eade 12, 000 
iso MP" 24:000 || 1902 in tage aloe RTL EY Ea bte 23, 000 


NORTH DAKOTA. 


Total production in 1902, 226,511 short tons; spot value, $325,967. 

All of the coal produced in the State of North Dakota is lignite, 
which, to be mined and sold at a profit, must have a comparatively 
local market. It will not stand transportation well and can not com- 
pete with bituminous coals except when the price of the latter is quite 
high. The distance of North Dakota from the bituminous coal areas 
has encouraged the development of her own lignite resources with 
what appears to be considerable success. The producers are to be 
commended for the energetic manner in which they have developed the 
industry during the last few years. Attempts are now being made 
to establish a briquetting industry and thus improve the quality of the 
product as a fuel and enable it to be stored without deterioration. 

The statistics of production, by counties, during the last two years 
are shown in the following tables: 


Coal production of North Dakota in 1901, by counties. 


Sold to Aver- 
Loaded | local | Usedat p "| age Ave 
at mines [trade and mines for} Total | Total num- |, 38 
Count ce number 
y. forship-| used | steam [quantity.| value. | POS | berof | of om 
ment. by em- [and heat. nu days loves 
ployees. * | active. | POY 
Short Short Short Short 
tons tons. tons. fons 
Burleigh and Emmozs...| 35,836 4, 306 - 4,712 44,854 | $50,111 | $1.12 285 69 
McLean and Oliver ...... .......... 1,516 1.2 1,516 3,016 | 1.99 275 4 
Morton ................... 48, 250 4, 300 300 52, 850 64,085 | 1.21 170 68 
A oor ees 16, 650 2,050 |......... 18, 700 19,237 | 1.03 193 25 
Ward eee enn vc te Eu 33, 928 14, 603 150 48, 681 7i, 792 | 1.60 160 114 


SS E ————— | —À fee |] eS + 


Totali. leeguie 134,664 | 26,775 5,162 | 166,601 | 214,151 | 1.29 198 280 


County. 


e". 


COAL. 


403 


Coal production of North Dakota in 1902, by counties. * 


ld t 
Loaded local | Ured at 
at mines [trade and mines for 
for ship- | used 
ment. by em- jand heat. 
ployees. 
Short Short Short 
tona. tons. tona. 
—M 13, 542 4,575 200 
iia 29,700 5,300 AP 


68,417 | 22,519| 2,850 
70,343 | 3,245 | 5,820 


182, 002 35, 639 


Total 


steam | quantity. 


Short 
tons. 


18,317 
85, 000 
93, 786 
79, 408 


8,870 | 226,511 


Aver- Aver- 
age 
age 3 age 
vale, prie! peru | number 
per | days of em- 
ton. | active. ployees. 
$23,078 | $1.26 181 43 
38,025 1.09 293 37 
171,122 | 1. 82 193 
93,742 1.18 277 89 
325,967 | 1.44 213 402 


a Burleigh, Emmons, and McLean. 


The production of lignite in North Dakota in 1902 would have 
shown even a greate1 increase than that made, except for the scarcity 


of labor. 


So serious did the situation become, because of more con- 


genial employment in other lines of industry, that application was 
made to an employment agency in Chicago for any kind of labor that 
could be secured. . 

The way in which the industry has grown is shown in the following 


tables: 
Distribution of the coal product of North Dakota, 1889-1902. 
1 , 
| Sold to | Aver. Aver 
Loaded | local Used at ndo age [Average 
Year at mines tradeand mines for Total Total tice ;, num- | number 
: for ship. used | steam ¡quantity.| value. P iT berof | of em- 
ment byem and heat., ion days | ployees. 
ployees, * [active 
Short Short Short Short 
lona. tons. tona. tona. 
TASS 5 I oo uai E EE 18,610 10:297: 5, beu es 28,907 | £41,431 | $1.43 |........| ......... 
FBG ood terete A en 30,000 |.......... 30, 000 42, 000 1:40 5: Ics. 
E Sn ick A sioe ere 30, 000 lernen 30, 000 42,000 | 1.40 |....... | ......... 
1802... eR ecsenctewes 38, 000 P ASY E ^: aen eek 40, 725 39, 250 . 96 216 54 
pns PAE a EEE E 47,968 1,612 50 49, 630 56,250 | 1.18 193 $88 
TINO. o d cab lee aie RR 37,311 4, 480 224 42, 015 47,049 | 1.12 156 77 
Os a aeui Ex 35, 380 3,617 i345 38, 997 41,646 | 1.07 143 62 
A Hee seen 71, 447 6,183 420 78, 050 84,908 | 1.09 166 141 
1897.5 Love zu x Ea rad 65, 032 10, 4^8 1, 756 77, 246 83,803 | 1.08 168 170 
o ola e a eus 71, 223 11, 525 1,147 83, 895 93, 591 1. 12 187 151 
E ae EEE E Re x i ex 77, 731 20, 788 290. 98,809; 117,500; 1.19 154 210 
A Sect ardere | 106, 584 21, 729 1,570 129,883 | 158,348 | 1.22 142 326 
O ot otiam o EE eas 134, 664 26, 71^ 5,162 166,601 | 214,151 | 1.29 198 280 
E AA erie a | 182,002 35, 639 8,870 226, 511 325, 967 1. 14 213 402 
| è 
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Coal production of ‘North Dakota, 1884-1902. 


[Short tons. ] 


Year. Quantity. Year. | Quantity. 

= | als | 
|o — ————— Pm 35:000] TH 5c 6e netos doeet ead Pace then e rin | 42,015 
TERS ast roc s Netti oooh ELT 2520007 A naa deae oen 38, 997 
TSO oo 2$ eG xS RERO PEDE uU EE: VIX A A a a 78,050 
A — ———P dE 1894 o c uetus ten d RERO HEP HUE Yaa cine 71,246 
IBS cone Sot es ee ee et Eu eee aes 37000 | JSIR: oir cae, ara a aa EA 83, 895 
IRRO 2 eso A ENR Ese 28; 907 || 1899.2 5 sons tee cock rra Bie ole Res 98, 809 
n.r Ds A a A | 30:000: [| 1900: ce weiss e OS ts 129, 883 
jr.) ro INC 30:000 || 190L. 2 a eno EAS COSE ERE 166, 601 
Ti aa EROT | 40: 725-1 1909 feo tetas Ex CE IRE E RE SEE 226,511 
1898 ————— — ——— 49, 630 | 

OHIO. 


Total production in 1902, 23,519,894 short tons; spot value, 
$26,953,789. 

Ohio continues to hold fourth place among the coal-producing States 
in quantity of coal mined and third place in the value of the product. 
From 1883 to 1896 Ohio occupied third place both as to quantity and 
value of production, Illinois having superseded it as second in rank in 
1883. West Virginia succeeded Ohio as third in rank in quantity of 
production in 1896, and has remained in that position since that date, 
although on account of the interruption to operations by the strikes 
in the southern portion of the former State in 1902, Ohio came within 
5 per cent of regaining its old position. 

Compared with 1901 the production in 1902 increased 2,576,087 
short tons, or 12.3 per cent, in quantity, and $6,025,631, or 28.8 per 
cent, in value. The production has in fact increased annually since 
1897, when the output amounted to 12,196,942 tons, compared witb 
which the tonnage of 1902 shows a gain of 92.8 per cent. The value 
of the product in 1902 was more than double that of any year prior to 
1899. 

The amount of coal mined by the use of machines in 1902 was 
12,094,641 short tons as compared with 9,908,316 tons in 1901 and 
8,835,743 tons in 1900. The number of machines in use in 1902 was 
559 against 376 in 1901 and 341 in 1900. The percentage of machine- 
mined tonnage to the total product of Ohio in the last three years has 
been 46.53 in 1900, 47.30 in 1901, and 51.42 in 1902. Taken in con- 
nection with these figures it is interesting to note that the individual 
production in 1902 exhibits a decided decrease from 1901. In 1901 
32,111 men were employed in the production of 20,943,807 short tons, 
or in the proportion of 652 tons for each man during the year. As 
the average time made was 198 days the rate per man per day was 
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3.29 tons. In 1902, 38,965 men produced 23,519,894 tons, an average 
of 604 tons each. The average working time being 200 days, the 
tonnage per man per day was 3.02. 

As an indication of the activity in the development work carried on 
in Ohio during 1902 it may be stated that 29 new producers, whose 
product exceeded 5,000 tons each, were added to the lists for that 
vear, in addition to which there were 38 new operations reported 
which had not reached a productive stage at the close of the 1902. 

One county in Ohio attained for the first time a total production 
exceeding 3,000,000 tons. The county making this record was Athens. 
Four others—Perry, Guernsey, Hocking, and Jackson in the order 
named —exceeded 2,000,000 tons each, and all of these but Jackson had 
over 2,500,000 tons each to their credit. Belmont County came within 
a fraction of 1 per cent of reaching 2,000,000 tons, and Jefferson 
County, with an increase of nearly half a million tons over 1901, came 
within 10 per cent of that figure. Two other counties—Stark and 
Tuscarawas—exceeded 1,000,000 tons. Only one other county —Colum- 
biana—produced as much as 500,000 tons in 1902. Three of the 
principal producing counties—Athens, Hocking, and Perry—form 
what is well known as the Hocking Valley region, which contributes 
between 35 and 40 per cent of the State's entire output. These three 
counties combined yielded 8,704,735 tons, or 37 per cent of the total, 
in 1902, and 8,184,364 tons, or 38 per cent, in 1901. 

There were 29 counties in the State which produced coal in 1902, 
and in all but 6 of these the output exceeded that of 1901. The 
principal increases were made by Jefferson and Belmont counties, 
each of which gained nearly half a million tons. Hocking County 
sustained the heaviest loss, with a decrease of 198,630 tons, or more 
than one-third of the entire decrease in the State. The losses in pro- 
duction in Ohio were not due to labor difficulties, as no strikes were 
reported in any of the counties whose production showed a decline. 
Such interruptions to work as were caused by strikes were compara- 
tively unimportant. 
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Details of production, by counties, in 1901 and 1902, together with 
the distribution of the product for consumption, are presented in the 


Aver- 
age 
num- 
ber of 
days 
active. 


following tables: 
Coal production of Ohio in 1901, by counties. 
Ee “focal “at Ml — Aver- 
County. m pre "OP into ue a piles 
ship- pund acem coke. tity. : per 
ment. Doy Sok heat. 
Short Short Short | Short Short 
tona. tons. tons. | tons. tona. 
Athens ............. 2,505,305 14,875 80, 50 8, 000| 2, 968, 720 $2, 649, 445) $0. 89 
Belmont............ 1, 374, 608, 122, 882 9, 66%, du Es 1, 506, $58 1, 406, 279 .93 
Carroll ............. 159, 941 17, n 3, 010, whee 180, 713 178, 544 .99 
Columbiana ........ 666, 119 03,473. 15,088 ........ 734,680 760,736)  1.04' 
Coshocton .......... 379, 611 32, sasl 1,120 ........ 413, 579) 444,793] 1.08 
Guernsey ........... 2, 250, 745 7,762| 29,363 ........ 2,287,870; 1, 904, 622 43 
Harrison ........... 75,619 3, 856 217 d 79,692! 76,835.96 
Hocking............ 2,715,974| — 44,800| 7,998 ........ 2,768, 772| 2,529,338) .91 
Jackson ............ 2,006,492| — 88,044| 20,780........ 2,175, 316, 2,714,708 — 1.25 
Jefferson ........... 1,154,000| 154,232. 12,968| 1,100! 1,322, 305, 1, 286, 214 .97 
Lawrence .......... $6, 004 21.219 A wem 107.216, 113,770) 1.06 
Mahoning .......... 62, 516) 45,245) 1, 588 MM 109,349 123, 9s, 1.13 
Medina............. iui 15, 604 4, 607 peer 108, 684] 154,996; 1.43, 
Meigs..............- 162, 501 73,754| 1, idi is 237,614 220,665.93 
Morgan............. 27, 276 ees sas ates FONDS ite 27, 276 27,297, 1.00 
Muskingum ........ i 117,012 20, 300 358 tiaras 137,670! 129, 727) . 94 
Perry..............- | 2,382,195 — 20,987| 44,290 ........ 2, 446, 872| 2, 206, 930 90 
Stark ........eesesse | 846,223 — 36,910 13,757 ........ 896, 996| 1,359,636 — 1.52 
Summit ............ 90,184 BI — 993........ 106,988) 156,932 1.47 
Tuscarawas ........ 1,427,817] 71,497| 11,148 ........ 1,510, 462. 1, 426, 242 .94 
Vinton ............- | — 46,177 e O EE 46,840! — 50, 3661 1.07 
Gallia, Noble, Sei- | 
oto, and Wash- | 
ington............ 78, 404 3, 857 250 Zac Ss 82,511 71,221 .94 
Portage, Trumbull, | | | 
and Wayne....... 174, 550 6,798} 5,3760 ........ 186,724,  328,877| 1.76 
Small mines........ Uy Sau LESE 500, 000| ....oo.ooloooo.... 500, 000! 600,000 
Total ......... 19, 303, 851! 1,366,378| 264,478 — 9,100 20,943, 807 20,928, 158] — 1.00 
Coal production of Ohio in 1902, by counties. 
tonne | ya | Mase || m 
County. Hanes py E in to. quan- PAM price 
pipe ean cera eoe we A 
ment. | ployees. | heat. 
Short Short | Short | Short | Short 
tona. tona. tona. tona. tons, 
AAA 3,281,410] 13,146! 22,241! 2,800' 3,319, 597/83, 635, 762} $1.09 
Belmont.. ......... | 1,763,658] — 219,302, 14, 996,........ 1, 997, 956} 2,069,488! 1.04 
Carroll ........ s... 190,969 — 30,996 — 3,414 ........ 225,379| 285,956 1.28 
Columbiana ........ | 724,765! — 48,102. 20,991........ 793,858| 845,656] 1.12 
Coshocton .........- 888,289) — 48,995 —— 500........ 437,784| 536,196) 1.22 
Gallia cce cerbis 16, 962 4,508 ........ NO 21,470! 24,650 1.15 
Guernsey ........... 2, 616, 805 9,502 30,003 ........ 2, 655, 610| 2, 440, 906 Y? 
Harrison............ | 355,192 4,900 1,800 ........ 361,492; 315,756 87 
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Loaded | Sold to | Used 
at dd UR Made Total 
County. e and for into | quan- Jo 

ship- pud. i arean coke. tity. 

ment. | ployees. | heat. 

Short Short Shorl | Short Short 

tons. tons. tons. tons. tons. 
Hocking...........- 255,42; — 19,312 37,409)........ 2, 641, 141 $2, 893, 974 
Holmes............. O ES 14, 785 21, 482 
Jackson ............ 2,344,392 — 37,237, 30,780l........ | 2,412,509 3,432, 741 
Jefferson ........... 1,694,538| 101, n 15,776 934 1, 812, 801| 1, 905, 820 
Lawrence .......... 165,060: 18,309.00... o....... | 183,309 — 240,857 
Mahoning .........- 72,415 — 52,234) 3,098........ 127,747 178,517 
Medina............. 76,399 9, 333 4, 996. NE | 90,718 161,729 
Meigsn............... 263,402 63,506 102,731|........ 339,639. 390,713 
Morgan..... a BO ROT A PP esc es | 86,821, 127,135 
Muskingum ........ dits 3A, 871 A ES 225,418; 252,621 
Perry ............... 2,664,968 68,470 10,559|........ 2,743, 997) 2, 913, 599 
Stark ............... | 998,599 68,020 13,210|........ 1,080, 429 1,946, 667 
Summit ............ 61,400, 12,332. 3,710........ 67,442 107,417 
Trumbull........... ' — 6,100 5, 490 440 ........ | uso, — 27,335 
Tuscarawas......... | 1,421,827] 144,600 12,073 50 1,578,610 1, 654, 120 
Vinton ............. 90, 751 1,124 i) 92,441 116,614 
Wayne ..........-.. 74, 824 2, 056 1,510 ep | 78,990, — 140,153 
ther countiesa 105,192 8,469  1,805........ | 118, 466 


"-"-222 


22,232, 404 1,041,112 Hn 


| M 


24, > 


3, 784 23,519, b 953, A 
! 


a Noble, Portage, Scioto, and Washington. 


| 


Aver- 


Aue | t 

price | duro 

ton. | days 
* | &ctive. 
$1.10 184 
1. 45 127 
1.42 232 
1.06 237. 
1.31 1:9 
1. 40 211: 
1.78 233) 
1.15 208 
1. 46 M 
1.12 174 
1.06 172 
1.80 232 
1.59 214 
2.27 174 
1.05 222 
1.26 172 
1.7 124 
2.07 d 
1.15 2 


A ver- 
age 
num- 
ber of 
em- 
ployees. 


. The distribution of Ohio's coal product for consumption, its value, 
and the statistics of labor employed since 1859 are shown in the fol- 


lowing table: 


Distribution of the coal product of Ohio, 1889-1902. 


Used at 

Loaded at | xs, mines | Made 

Year. mines for | and used Son into 
shipment.) by em- iid coke. 

| pl pl UVCOS, heat. 

Short us Short gw t Short 

tona. ; fons, tona. tons. 

1889......... 8,560,223 | 1 196,872 | 144, 223 | 69, 469 
1890......... 10,161,887 | 1,161, 576 | 143, 984 | 23, 759 
1891......... | 11,393,209 | 1,281,568 | 140,420 | 53,486 | 
1892......... 11, 995, 256 | 1,411,642 | 117,486 | 38,543 
1893......... | 11, 713,116 | 1,348, 743 | 167,002 | 24, 785 
1894......... | 10,636, 402 | 1,101,940 | 126,397 | 45,117 
1895......... 11, 933, 686 | 1, 227, 224 | 152,277 | 42,619 
1896......... 11, 494, 275 n 1,181,610 | 172,722 | 26,595 
1897......... 10,725,047 | 1,259,290 | 192,755 | 19,850 | 
1898......... 13. 053, 427 | 1, 226, 154 | 222.913 | 14,343 
1899......... 14,880,893 | 1,393,025 | 211,992 | 14, 300 
1900......... 17,347,472 | 1,292,204 277, 188 | 71, 226 
1901......... 19, 303, 851 | 1,366,378 | 264,478 | 9,100 

1902......... 22,232,404 | 1, 


Aver. | AVET- 
usc age 
Total Total = e| pwn- 
quantity. | value, | PUTS | ber of 
ton duys 
* [active 
Short 
tons. 

9, 976, 787 | $9,355,400 | $0.94 |........ 
11, 494, 506 | 10, 753, 171 94 201 
12, 868, 683 | 12, 106, 115 .94 | 206 
13, 562, 927 | 12, 722, 745 .94 212 
13, 253, 646 | 12, 351, 139 92 | 188 
11,909,556 | 9,541,723 . 83 | 136 
13, 355, 806 | 10,618, 477 79 176 
12, 875, 202 | 10, 253, 461 .79 161 
12,196,942 | 9,535, 409 .78 148 
14, 516, 867 | 12,027, 336 83 169 
16, 500, 270 | 14, 361, 903 . 87 200 
18, 988, 150 | 19,292,246 | 1.02 215 
20, 943, 8907 | 20,928,158 | 1.00 198 
23, 519,894 | 26,953,789 | 1.10 200 


041,112 | 242, 594 


—— —— 


Aver- 
age 
num- 
ber of 
em- 


re. | ployees. 
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In connection with this table it will be observed that the amount of 
coal mined in the State made into coke in 1902 was only 3,784 tons. 
The reason for this small report of coal made into coke is that most of 
the coal so used was shipped from a distance to the ovens and was 


reported as a part of the coal loaded at mines for shipment. 


The 


actual amount of coal made into coke in Ohio in 1902 was 219,401 


short tons. 


The production by counties during the last five years and the increases 
and decreases in 1902 as compared with 1901 are shown in the follow- 


ing table: 


County. 


Coshocton...... 
Gallia .......... 
Guernsey ....... 
Harrison ....... 
Hocking........ 
Holmes......... 


... 
eee 
... 


11,488 


800,540 
scat 64, 849 
ee. 85,785 
.-.| 249,406 


eee 
eee 
PI 
eee 


she 82, 659 


Coal proauction of Ohio, 1898-1902, by counties. 


[Short tons.] 


Increase 
1902. 


|  — | | | —— | —Ó—————— 


1,770, 265 


174,216 
26, 730 
137, 506 


sed 909, 857 
> 81,274 


2, 958 
43, 356 


..., 1, 516, 867 
| 


1,786,041 
1, 242, 383 
227,191 
885, 179 
392, 373 
13,536 
1,562, 986 
1,390 
2,018, 865 


116,972 
43, 906 
191,351 
273, 730 
24, 905 
142, 645 
1, 735, 487 
108, 008 
1, 079, 228 
68, 702 
7,570 
979, 431 
71,839 

8, 322 
13,754 


6, 342 


2, 304, 892 
1,110, 586 
95, 425 
46, 462 
129, 913 
242, 275 
24, 004 
184, 274 
2,364, 791 
101, 240 
1,116,524 
109, 255 
14, 099 

1, 260, 588 
68, 901 


734, 680 


sanosonocano [no .ocosoences r0 n..o.n.nonn.nn. e. [oros nn. a. 


2,175, 316 
1,322, 305 
107, 216 
109, 349 
108, 684 
237, 614 
27,276 
137, 670 
2, 446, 872 
150, 678 
896, 996 
106, 988 
8, 506 
1,510, 462 
46, 880 

3, 010 


3, 319, 597 
1, 997, 956 
225, 379 
793, 858 
437,784 
21,470 
2,655,610 
361, 492 
2,641, 141 
14, 785 

2, 412, 509 
1, 812, 801 
183, 369 
127,747 
90, 718 
339, 639 
86, 821 
225, 413 
2,743, 997 
100, 266 
1, 080, 429 
67,442 
12, 030 
1,578,610 
92, 441 


sa. nn. .o...... 


59, 515 


297, 125 


68, 148 
45, 561 
594 


"c. 


"2-9 


"2022 


.. oe. ece..no 


rene... .o 


. e. zoo so. 


"""-t9t0c€9 


*"-"-2-e^ 


*""---cc2c 


— [————— AAA |. | ———— | —— 


18, 988, 150 | 20,943, 807 


16, 500, 270 


aIncludes Geauga County. 


bSmall mines production included in county distribution. 


€ Net increase. 
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The annual production since 1872 has been as follows: 
Annual coal production of Ohio, 1872-1902. 


[Short tona.] 
Year. Quantity. Year. Quantity. 
y AA OPE POE EP Tq 5,915,294. || 1888 .Lo oec o IE CENE DENN XR Ex nep 10, 910, 961 
A O ee | A AAA 9, 976, 787 
A A TT 3,267,585 || TOO A AR 11, 494, 506 
Ly fU 4,864,259 || 1891... oou Rr Rmi 12, 868, 683 
LY EET YET 3,500,000 || 1892.............................. LL. 13, 562, 927 
A A yit dae 5,250,000 1/1893.. Em 13, 253, 646 
O a 5,500,000 || 1894 cocos 11, 909, 856 
TOTO soe Seek eae bei es 6,000,000 || 18965........ uoce eo cer eS 13, 855, 806 
A ee ieseceieas. Sooke 7,000,000 || 1898... oidos 12, 875, 202 
j|. eC ———— T 8, 225,000 [LIO escurre IX Spe ERE ERES 12,196, 942 
J882 — ——————— 9, 450,000 || 1898........ A PS 14, 616, 867 
jo me E 8,229,429 (TO — 16, 500, 270 
1864 ———————" — Á— 7,640,062 ¡| 1900....................L..eerell eee ee 18, 988, 150 
1885 Coe o2o c Dad daa sd era o lada d 7,816,179 | DO os ciar ci 20, 943, 807 
|. ti e teen eae 8, 435,211 1908 Lo onere ores e Cotes ea xx 23, 519, 894 
1887 NM NC FPE 10, 300, 708 
OREGON. 


Total production in 1909, 65,648 short tons; spot value, $160,075. 

Oregon is numbered among the seven States whose production in 1902 
was less than in 1901, although the number of men employed and the 
average working time increased. The increase in the labor employed, 
as well as the large amount of coal consumed at the mines in 1902, 
was due in all probability to the development work on the Beaver 
Hill mines in Coos County. The larger part of the product in 1902, 
as in previous years, was from the Newport mine in the same county. 

The following tables show the statistics of production in Oregon for 
the last 11 years and the total output since 1885: 


Distribution of the coal product in Oregon, 1892-1902. 


Sold to 
Loaded local | Used at Average | Average 
Year at mines trade and, mines Total Total | number | number 
. forship-| used  |forsteam quantity.| value. | of em- | of days 
ment. | by em- jand heat. ployees. | worked. 
ployees. 
Short Short Short Short 
tons. tons. tons tons 
1800 cose Sad ou eov deis 31, 760 2, 353 548 84,661 | $148, 646 90 120 
(iii 37,835 3,594 254 41,683 | 164,500 110 192 
LL A — ET 45, 068 2,171 282 47,521 | 183,914 88 243 
LOU se oon dose eas ord. 68, 108 5, 294 283 73,685 | 247,901 414 a 69 
1606 codec otis M CEU T 88, 116 12, 961 654 | 101,721 | 294,564 254 191 
no pM C —— ÁO E 92, 921 5,207 9,161 | 107,289 | 291,772 875 200 
1606 ur E ERE 54, 305 8, 290 589 58, 184 | 212,184 142 199 
1890 E 78, 608 6, 656 1, 624 86,888 | 260,917 124 238 
1900... o oaa ae a ela 48,160 9, 590 1,114 68, 864 | 220,001 141 278 
Dope m 53, 472 14,531 1, 008 69,011 | 173,646 187 228 
jp í 2 EN 42, 591 11, 232 11, 825 66, 648 | 160, 075 265 234 


a The apparently large number of men employed and small average working time are due to the large 
force of men employed in developing the Beaver Hill mine, which was producing coal for shipment 
during only 20 days in 1895. The average time made at the Newport mine was over 200 days per man. 
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Coal production of Oregon, 1885-1902. 
{Short tons.] 


Year. Quantity. | Year, | Quantity. 
| 

ISSUE E EE E E ON 47, 521 
O heo avisa nose tei 45:000. | IKS Sees dto sa Cian Oe YE nes dv | 73,685 
ECRIRE ERR NE. 25 AAA 101, 721 
A A A A iet naa | — 107,289 
I MSAN e BOSNIEN EE BSG A | 58, 184 
A A MA A 86, 888 
E A A | — 51,596 | 1900... cese | 58, 864 
TBO NHAU NE | $1:661-.. OS | 69,011 
PAG MEM RE | 41,683 | A NER | 65,648 


PENNSYLVANIA. 


Total production in 1909, 124,953,538 long tons, or 139,947,962 
short tons; spot value, $182,206,046. 

Anthracite: Total production in 1902, 36,940,710 long tons; spot 
value, $76,173,586. 

Bituminous: Total production in 1902, 98,574,367 short tons; spot 
value, $106,032,460. 

The great strike in the anthracite region of Pennsylvania which 
made the year 1902 one of the most notable in the annals of the coal- 
mining industry is still so fresh in the memories of the people of the 
United States that it is not deemed necessary to discuss it in connection 
with this report except in so far as it directly affected the production 
of anthracite and, indirectly, that of bituminous coal. Brief reference 
to the causes leading up to the strike, its duration, etc., is made in the 
subsequent report on anthracite production, prepared by Mr. William 
W. Ruley, of Philadelphia, chief of the Bureau of Anthracite Coal 
Statistics. The report of the Anthracite Coal Strike Commission is 
available for those who desire more particular information. 

The immediate effect of the suspension of work, which began on 
May 12 and lasted until October 25, was a decrease in the production 
of anthracite as compared with 1901 of 23,301,850 long tons, or 38.7 
per cent. The value decreased in somewhat less proportion, owing to 
the higher prices obtained during the strike and even after its termi- 
nation, but with a total falling off of $36,330,434. The returns for 
1902 show that the average time made by 148,141 men employed in the 
anthracite region in 1902 was 116 days, or 80 days less than the work- 
ing time made by 145,309 men in 1901. In 1901, a year of unusual 
activity and prosperity in the anthracite regions, the average working 
time made was 196 days of 10 hours, which shows that from one cause 
or another the anthracite employees will average not more than 4 
working days a week. The amount of elapsed time from the begin- 
ning to the end of the strike was 172 days, which at an average of 4 
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working days to the week would mean an actual loss in working time 
of 98 days. As shown elsewhere in this report, the average daily pro- 
duction per man in 1902 was 2.4 short tons, equivalent to 2.14 long 
tons. At this rate, if the mines had been running during the time 
lost by strike and if the usual percentage of lost time were allowed 
for, the production during this period would have been approximately 
28,900,000 long tons, and the total output of anthracite for the year 
would have been in the neighborhood of 65,750,000 long tons. 

. The cutting off of the supply of anthracite created an unprecedented 
demand for bituminous coal, which was naturally directed for the 
most part toward the soft-coal areas of Pennsylvania. As a result, 
unprecedented activity prevailed throughout the bituminous regions 
in the central and western portions of the State, eventuating in an 
increase in production over 1901 of 16,268,421 short tons, the total 
output of bituminous coal for the State amounting to 98,574,367 short 
tons, as against 82,305,946 tons in 1901. The production of bitumi- 
nous coal in Pennsylvania in 1902 was nearly double that of 1896 and 
was more than double that of any year prior to 1895. 

Large as was the production of bituminous coal in the State, and 
great as was the increase over 1901, it was not sufficient to overcome 
the loss caused by the strike in the anthracite region. Reducing the 
anthracite tonnage to the standard unit of measurement adopted for 
this report (the short ton of 2,000 pounds), the total coal product for 
the State in 1902 is found to have been 139,947,962 short tons, which, 
as compared with the output in 1901, 149,777,613 tons, exhibits a 
decrease of 9,829,651 short tons, or 6.6 per cent, and, notwithstanding 
the higher prices for both kinds of coal, theaggregate amount received 
for them was $11,695,560, or 6 per cent, less than the value of the 
product in 1901. 

Mention has been made in previous sonore of this series of the 
decided changes that have taken place in the conditions affecting the 
the anthracite industry, and the practical elimination of anthracite as 
a manufacturing fuel, with the exception of the small sizes, either 
used alone or mixed with bituminous coal. These small sizes, how- 
ever, can not be classed among the profitable production. They must 
be sold in competition with bituminous coal and the prices received 
for them at the mines are frequently below the actual cost of mining. 
This loss must necessarily be made up from the sale of domestic sizes, 
which now represent practically all the profitable output. During the 
strike of 1902 many manufacturers who had been using small anthra- 
cite were driven to the use of bituminous coal. Insome of these cases 
the latter fuel has become established, and the anthracite operators 
have in consequence permanently lost markets for their by-product 
or small sizes. Against this, however, may be set the great increase 
in the construction of apartment houses, of large office buildings, and 
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of enormous hotels in the eastern cities of the United States where the 
cheapness and smokeless character of this fuel makes it desirable for 
use in the power plants and in the steam-heater furnaces. Still, the 
indications are that the anthracite producers are confronted with what 
appears to be a continually contracting ‘‘sphere of influence,” and 
although increasing population in the Eastern States may cause for a 
few years to come an increasing production of anthracite, the grad- 
ually augmenting cost of that fuel, combined with the growing com- 
petition of bituminous coal, coke, and gas, tend to the belief that the 
maximum of yearly production has about been reached. The history 
of production during the last quarter of the last century shows that 
although the output of anthracite has somewhat more than doubled 
during that time, it has not by any means kept pace with the produc- 
tion of bituminous coal. In the five years from 1876 to 1880 the 
average yearly output of anthracite was 26,250,000 tons, and the aver- 
age annual bituminous coal production of the country amounted to 
35,650,000 tons, or a little more than one and one-ihird times that of 
anthracite. In the last five years of the century the average yearly 
production of anthracite was 55,625,165 tons, and the average bitumi- 
nous coal production was 171,495,837 tons, or more than three times 
that of anthracite. In other words, the production of bituminous coal 
increased nearly five times in the same time that anthracite production 
a little more than doubled. 

The following table shows the comparative growth of anthracite and 
bituminous coal production by five-year averages during the last quar- 
ter of the nineteenth century. It will be observed that the average 
production of anthracite in the last five years showed so little gain 
over the period immediately preceding as to indicate an almost sta- 
tionary condition, while bituminous production increased nearly 40 
per cent. The production of anthracite in both 1901 and 1902 was of 
an unusual character and the two years are therefore unreliable for 
comparative statistics; In 1901 the production was unusually large 
in making up for the shortage created by the strike of 1900, while the 
production for 1902 was the smallest in sixteen years. 


Production of anthracite and bituminous coal in twenty-five years by five-year averages. 


[Short tons.] 
Period Anthracite,! Bituminous, 
PELOG: quantity. | quantity. 
E A A eee a ID uL hee V Das Mata a EN 26, 250, 000 35, 650, 000 
jr, ISRO x rH TET 36, 194, 188 70, 816, 115 
1856-1800. Cocco end Rode a an uud date cu eme s Dae deus Aided eta P MORE ufa 42, 151, 364 94, 488, 681 
A A s o sel DIS iue dis rd dd eds 53, 405, 189 125, 216, 327 


1896-1900. cube iia ss ceo wa e verit E re ASA AI FRA TERR E ree 55, 625, 165 171, 496, 837 
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Until 1902 Pennsylvania held the distinction of producing more 
than one-half of the tota] output of coal in the United States, but the 
decrease last year in connection with the general increase in produc- 
tion among the other States reduced Pennsylvania's percentage of the 
total output to 46. Even with the reduced production however, Penn- 
sylvania continues to exceed the output of any foreign country with 
the exception of Great Britain and Germany. It exceeds the produc- 
tion of Austria, France, and Belgium combined, and amounts to about 
15 per cent of the entire world's production. In 1880 Pennsylvania 
produced 65 per cent of the total output of the United States, and 
averaged 55 per cent from 1880 to 1900. - ` 

In the following table is shown the total production of Pennsylvania 
and of the United States since 1880, with the percentage of the total 
produced by Pennsylvania in each year: 


Production of Pennsylvania coal compared with total United States, 1880-1902. 


Per cent 


Year c acci. 
to total. 
Short tons. Short tong. 

O d ME 71,481,569 | — 47,529,711 65 
POST oci iu Meere tate iL aa eat Ed der aie 85,881,030 | 54,320,018 63 
E I PREE TREE EEE II A E EET 103, 285,789 | 57,254,507 55 
[Joc e MM P INL EE, 115,212,125 | 62,488,190 54 
T REN MATRE HENCE | 119,735,051 | 62,404,488 52 
| COME HC RO E E eee eee 110,957,522 | 62,137,271 56 
(Ur edere vn 112,743,403 | 62,857,210 56 
ILC MEI RPM EP 129,975,557 | | 70,372, 857 54 
PROB Lg veau encod ce arte ne t ee OAC D Ea Dec Eier pedo 148,659,402 | 77,719,624 52 
O s caer ua n Med ue DM ee ea eee ats Ru SLT a 141,229,514 | 81,719,059 58 
BOO set csc tes rein ELI ADM AOI ewe Er Ld 157,788,657 | 88, 770, 814 56 
O ae anaes More EE A EE 16%, 566,668 | 93,453,921 55 
as aa 179, 329,071 | 99,167,080 5° 
ro MURAT TERT roD S 182,352,774 | 98, 038, 267 54 
|o MERC OM TR tee eaeee es 170, 741,526 | 91,833,584 54 
M SC ERU DT DTP 193, 117,630 | 108,216,565 56 
A d Gaus we non winked ease reel e e 191, 986, 357 | 103,903, 534 54 
O ETE RT 200, 223,665 | 107, 029, 654 53 
D ERR US m 219,976,267 | 118,547, 777 54 
A A Qe ET PROMO PUR 253, 741,192 | 134, 568, 180 53 
D CREE" RS 269,684,027 | 137,210, 241 51 
A ear econ wee eee tan 293, 299,816 | 149, 777,613 51 
MOOD secu anita thei Sacto nde Patan TID N EET N 301, 582,348 | 139, 947, 962 46 


The production of anthracite and bituminous coal in Pennsylvania is 


discussed separately in the following pages. 


The chapter on anthracite 


production has been prepared for this report, as heretofore, by Mr. 
William W. Ruley, of Philadelphia, the Chief of the Bureau of Anthra- 
cite Coal Statistics. Mr. Ruley is thoroughly familiar with all the 
conditions affecting the anthracite industry. One of the features of his 
report for this year is the discussion as to the proportion of the various 
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sizes of coal shipped to market and the changes which have taken place 
in recent years in this regard. i 


PENNSYLVANIA ANTHRACITE. 
By WiLLIAM W. RULEY. 


The production of anthracite coal in 1902 was the smallest since 
1886, reaching only 36,940,710 long tons, as compared with a produc- 
tjon of 60,242,560 long tons in 1901. "This decrease was due solely to 
the strike in the anthracite regions, which lasted from May 10 to Octo- 
ber 23, 1902, during which period mining was practically suspended. 

The causes which led to this strike, its progress and final adjustment, 
are so familiar to the public that nothing more than a brief account of 
it will be given in the latter part of this report. Those interested in 
a more comphrensive and detailed account are referred to the report 
of the Anthracite Coal Strike Commission, which is printed and ready 
for distribution. 

Next to the small production, the most noticeable feature of the 
business for 1909 was the relatively large proportion of small-sized 
coal produced, the tonnage for sizes below ** pea” being 8,012,345 long 
tons, or 30.93 per cent less than in 1901, while the total production 
decreased 41.76 per cent. "This was largely due to the fact that many 
washeries were kept in operation during the strike period. There has, 
however, been a constant increase in the production of this small coal, 
because of the increased number of washeries built in recent years to 
recover coal from the old eulm banks. | 

To illustrate the increase of washery product as compared with the 
total output the following statement is given, showing the amount of 
coal obtained in this manner from 1890 to 1902, inclusive: 


Shipments of anthracite coal from washeries compared with total shipments, 1890-1902. 
[Long tons.] j 


Per cent 

Shipments Sahe 

xean iom shipments, output 

washcries. to total 

ship- 

ments. 
O eee eta E E AE 41,600 | 36,615, 459 0.11 
i Cr 85, 702 | 40, 448, 336 .21 
TNNT A AT a Tp PIPERIS 90, 495 | 41,893, 320 .22 
A lai Ses NER NOR EORR TRANS 245,175 | 43,089, 537 .57 
jr CEP Sh alensete team 634,116 41,391, 200 1.53 
CT NET PP DR RECEN E 1, 0X0, 800 | 46,511,477 2. 32 
D NEM RETE 895,042 | 43,177, 485 2.07 
A e UE LM DAT ie nee ' — 993.603 | 41,637, 864 2.39 
O E TP Ot ae OU ARE | 1,099,019 41,899, 751 2. 62 
D E rt Mr ER MODEM: | 1,368,276 47,665,204 2.87 
jp rt eda e rnt TER | 2,059, 349 , 45, 107, 484 4.57 


O AE E A OESTE ARIS. 2,567,335 , 53, 565, 601 4.79 
A A ee RE SN | 1,858, 66 | 81, 20, 890 6.28 
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It will be noted from this table that nearly 5 per cent of the total 
shipments in 1901 came from washeries, and that 6.28 per cent in 1902 
came from this source. There were 40 washeries in operation in 1902. 

In connection with small-sized coal reclaimed from washeries it is 
interesting to note the proportion of the various sizes shipped to market 
in 1901 and 1902, and the following table gives this information. 

A comparison of the variations of these two years is hardly a fair 
one, on account of the abnormal conditions existing in 1902. The 
figures for 1901, however, represent a normal condition. 

To illustrate the change which has taken place in the percentage of 
the various sizes shipped in a little more than a decade a similar state- 
ment is given for 1890. 


Shipments of anthracite according to sizes in 1890, 1901, and 1902. 


[Long tons.] 
1890. 1901. | 1902. 
Size. — ———— Á—— AA 
Quantity. | Percent. | Quantity. | Percent. Quantity. Per cent. 
LUMP vessels rer ER EE s 4, 305, 282 11.8 | 2,187,553 4.08 1,227,114 | 3. 93 
A pede 4,657, 172 12.7 | 4,423,584 8.26 | 2,548,930 | 8.17 
A bo aaa hues 4,684, 173 12.8 | 6,989,330 — 13.05 | 3,80, 101 12. 44 
BIOYBL. os Stee RES Si Fees 8, 344, 5520 22.8 | 10,561,057 | 19.72 | 5,757,713 18. 45 
Chestnut e resrat ae pis enue es 6, 160, 501 16.8 | 10,250, 550 19.14 | 5,611,471 17.99 
POR gu" ENS 4, 703, 791 12.9 | 7,555,145 14.11 | 4,162,913 13. 34 
Buckwheat No. 1.................. 2, 919, 592 8 7,894, 613 1472 | 4,419,775 14.17 
Smaller than buckwheat No. 1.... $07, 398 2.2 | 3, 705, 066 6.92 | 3,592,570 11. 51. 
TOW] ani Ee E ARRAS 36, 615, 459 100 53, 568, 601 100 31, 200, 590 100 


It will be seen by comparing the years 1890 and 1901 that the sizes 
above pea have fallen from 76.9 per cent to 64.24 per cent, and the sizes 
below pea have increased from 10.3 per cent to 21.65 per cent, and that 
the percentage of lump coal has decreased to less than one-third of what 
it was in 1890. A considerable part of this increase in small sizes is 
made up of washery product. It should be stated that these tables do 
not include the shipments from Sullivan County mines. 

Of the total product in 1902, 31,486,120 long tons were shipped to 
market, 995,655 tons were sold to local trade at the mines, and 
4,458,935 tons were used for steam and heat. The proportion of 
these items as compared with 1901 is shown below. 


Distribution of the anthracite product in 1901 and 1902. 
[Long tons.] 


1901. 1902. 


Quantity. | Per cent. Quantity. |Per cent. 


Shipped to market ............cccecececeeccececeecees 53,694,530 | — 89.13 | 31,496,120 85.23 


Sold to local trade. its pee RR ERR Ra ieiuna 1, 185, 480 | 1.97 995, 655 2. 70 
Used at mines for steam and hent.................... 5, 362, 550 8. 90 4, 158, 935 12.07 


QT ER EIE ERREUR 60,242,560 | 100. 00 | 36, 910, 710 100. 00 
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The much larger relative proportion of coal used for steam and heat 
in 1902 than in 1901 is noticeable, and is due to the fact that although 
little coal was taken out during the strike period it was necessary to 
keep the engines and pumps in operation. 

The coal used for steam is mostly small sizes and culm, and its value 
is not considered in making up the average value per ton nor is it 
included in the total value of product. This average value in 1902 
was $2.35 per ton, the highest recorded in recent years, and the total 
product was valued at $76,173,586. 

In the months following the strike exceedingly high prices were 
realized by some of what are known as the independent operators, 
which accounts for the very considerable increase over the average 
for the previous vear. 

In the following table is shown the production, total value, price 
- per ton, etc., of anthracite for the last five years: 


Statistics of production of anthracite, 1898-1902. 


. Average | Average 
| Average 

Year. Quantity. Value. | price per Dun oe 

ton. ays 

ployees. | worked. 

Long tons. 
jit Ra TOR 47,663,076 | $75, 414,537 $1.75 | 145,184 172 
E aedes us usado ey Rene P oxeeku v Dind, 93, 944, 647 88, 142, 130 1.80 | 139,608 178 
1900 Ais idle ee ERE E EE ER a 51, 221, 353 85, 757, 851 1.85 | 144,206 166 
A capa A E ticks es Mew eia E eu 60, 242,560 | 112, 504, 020 2.05 | 145, 309 196 
A eerie see te heeled Ed Va wee Ze 36, 940, 710 76, 173, 586 2.85 | 148,141 116 
In the two following tables the production is shown according to 
counties for the years 1901 and 1902: 
Anthracite production in 1901, by counties. 
(Long tons.) 
Total quan- ; Local Used at 
County tity. Shipments. | trade mines 
SUSQNCHANNA sica Da E ERROR ER ERE 663, 486 623,614 9, 870 80, 002 
Lackawanna o: e ooeouRe UE ieee rum wea 15, 874, 320 14, 584, 747 301, 731 987, 842 
LUZON rum 21, 345, 737 18, 997, 180 520, 486 1, 828, 071 
o secco KS A see, 1, 774, 258 1, 525, 896 27, 638 220, 724 
Belus Illo ns od iss hehe cari diat 13, 678, 641 11, 900, 379 185, 809 1, 592, 453 
COMMMDIG Lar aside epe aeaa S EE E : 1, 082, 613 994, 316 14, 366 78, 931 
O et eed eodera tea e duse 134, 459 125, 929 3, 790 | 4, 740 
Northumberland.......................- eere 4, 047, 465 4, 373, 070 99, 926 | 474, 459 
Dauphin erroreen decia coc iOS as 741, 581 569, 399 21,864 | 150,318 
1 { 

Ti ' 60,242,560 | 53,694,530 | 1,185,480 | — 5,362,560 
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Anthracite production in 1902, by counties. 
[Long tons.] 


Lackawanna ......- 2c. e rr ro rm eror Re cr 10, 779, 268 9, 659, 014 269, 678 850, 576 
USEING 12 242 9 x rer RE SU SRP ECTS WEE 12, 852, 826 11, 040, 374 377, 379 1, 435, 073 
Carbon Sua 986, 201 796, 791 24, 621 164, 789 
udi gl di] PEE 7, 704, 202 6, 240, 258 193, 278 1, 270, 666 
Colum DÍA... cia 670, 116 588, 058 11, 323 70, TA 
pili MOM A — 296, 000 285, 230 2, 982 7, 788 
Northumberland ................................. 2,878,615 2, 808, 253 92, 719 471, 643 
Daüphiûf dior 369, 235 194, 691 13, 883 160, 661 

TOA! E ee eee: 36, 940, 710 31, 486, 120 995, 655 4, 458, 935 


In order-to show the shipments of anthracite by years from the 
beginning of the industry the following table is compiled, which gives 
the shipments for each year, divided according to regions, since 1820: 


Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1902. 


Schuylkill region. Lehigh region. Wyoming region. Total. 
one Quantity. |Percent.| Quantity. |Percent.¡ Quantity. |Percent., Quantity. 
Long tons Long tons. Long tons Long tons 
1890: A ea bb geo RE ROS] ewe ann sere DOD SE A ced'ase See. 865 
y A A A AA AA one vIDA SS: 1,073 
1822. mos 1, 480 89. 79 2, 240 60.21 ERA ERES De IRE des 8, 720 
1828... es 1, 128 16. 23 5, 823 BA A oret usas 6, 951 
1 AA 1, 667 14.10 9, 541 A PEDE 11, 108 
1825... OA 6, 500 18. 60 28, 393 81.40 A [ee irss x es 34, 893 
1826.. ......... 16, 767 84. 90 81,280 6510-5. 2x2 cetecace tice tates 48, 047 
1927 oes es 81, 860 49. 44 82,074 50.56 d EUR p 63, 434 
1808.2: 2 2s 47, 284 61.00 80, 232 AA aches Ead 77, 616 
1829............ 79, 973 71.35 25, 110 22. 40 7,000 6. 25 112, 083 
1890.. ooo 89, 984 51.50 41,750 23. 90 43, 000 24. 60 174, 734 
1831............ 81, 854 46. 29 40, 966 23.17 54, 000 30. 54 176, 820 
E: A 209, 271 57.61 70, 000 19.27 84, 000 23. 12 363, 271 
1888... 262, 971 51.87 123,001 25.22 111,777 22.91 487, 749 
1884............ 226, 692 60. 19 106,244 | 28.21 48, 700 11.60 876, 636 
1835............ 339, 508 60. 54 131, 250 23.41 90, 000 16. 05 560, 758 
1896... ees 482, 045 63. 16 148,211 21. 66 103, 861 15.18 684, 117 
1887 AAA 530,152 60. 98 223, 902 25. 76 115, 387 18. 27 869, 441 
o A 446, 875 60. 49 213, 615 28. 92 78, 207 10. 59 788, 697 
1889............ 4175, 077 58. 05 221, 025 27.01 . 122, 300 14. 94 818, 402 
1840............ 490, 596 56. 76 225, 313 26.07 148, 470 17.18 864, 379 
181... .... see 624, 466 65.07 148, 087 14.90 192, 270 20. 08 959, 773 
17 y A 583, 273 52. 62 272, 540 24. 59 252, 599 22. 79 1, 108, 412 
e A 710, 200 56. 21 267, 793 21.19 285, 606 22. 60 1, 263, 598 
184............ 887, 987 54. 45 877, 002 23.12 865, 911 22. 43 1, 630, 850 
1845............ 1, 131, 724 56.22 429, 453 21. 83 451, 836 22. 45 2, 018, 013 
1846............ 1, 808, 500 55. 82 517, 116 22.07 518, 389 22.11 2, 344, 006 
1847............ 1, 665, 735 67. 79 633, 507 21. 98 583, 067 20. 23 2,882, 309 
1M8.....— 1, 783, 721 56.12 670, 321 21. 70 685, 196 22. 18 8, 089, 238 
1849... ences 1, 728, 500 63. 30 781, 556 24.10 732, 910 22.60 3, 242, 966 
1850............ 1, 840, 620 64. 80 690, 456 20. 56 827, 823 24.64 8, 358, 899 
q A 2, 828, 525 52. Y 964, 224 21. 68 1, 156, 167 25. 98 4, 448, 916 
1869. ........... 2, 686, 835 52. 81 1, 072, 136 21.47 1, 284, 500 25. 72 4, 998, 471 


M R 1902——27 
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Annual shipments fromthe Schuylkill, Lehigh, and Wyoming regions, 1820-1902—Cont d. 


Year. 


Total.... 


Quantity. 


Long tona. 


2,665,110 
3,191,670 
3,552, 913 
3, 603, 029 
3,373, 797 
3, 273, 245 
3, 448, 708 
3, 749, 632 
3, 160, 747 
3, 372, 583 
3, 911, 683 
4, 161,970 
4, 356, 959 
5, 787, 902 
5, 161, 671 
5, 330, 737 
5,775, 138 
4, 968, 157 
6,552, 772 
6, 694, 890 
7,212,601 
6, 866, 877 
6, 281, 712 
6,221,934 
8, 195, 042 
6, 282, 226 
8, 960, 829 
7,554, 742 
9, 253, 958 
9, 459, 288 
10, 074, 726 
9, 478, 314 
9, 488, 426 
9, 381, 407 
10, 609, 028 
10, 654, 116 
10, 486, 185 
10, 867, 822 
12, 741, 258 
12, 626, 784 
12, 357, 444 
12, 035, 005 
14, 269, 932 
13, 097, 571 
12, 181,061 
12, 078, 875 
14,199, 009 
13, 502, 732 
16, 019, 591 
8,471,391 


417, 944, 319 


Schuylkill region. 


28. 68 
29. 08 
30. 68 
30. 34 
29. 26 
28, 83 
29. 79 
29.94 
29. 92 
27.15 


33. 26 


a Includes Loyalsock field. 


Lehigh region. 


Long tons. 


1.054, 309 
1, 207, 186 
1, 234, 113 
1,351,970 
1, 318, 541 
1, 380, 030 
1, 628, 311 
1, 821, 674 
1, 738, 377 


1,351,054 | 


1, 894, 713 
2, 054, 669 
2, 040, 913 
2, 179, 364 
2, 502, 054 
2, 502, 582 
1, 949, 673 
3, 239, 374 
2, 235, 707 
3, 873, 339 
3, 705, 596 
3, 773, 836 
2, 834, 605 
3, 854, 919 
4, 332, 760 
3, 237, 449 
4, 595, 567 
4, 463, 221 
5, 2941, 676 
5, 689, 437 
6, 113, 809 
5, 562, 226 
5, 895, 634 
b, 723, 129 
4, 347, 061 
5, 639, 236 
6, 294, 073 
6, 329, 658 
6, 381, 838 
6, 451, 076 
6, 892, 352 
6, 705, 434 
7, 298, 124 
6, 490, 441 
6, 249, 540 
6, 253, 109 
6, 887, 909 
6, 918, 627 
7,211, 974 
3, 470, 736 


212, 039, 54 


| 


| 
| 


Percent.| Quantity. | Percent. 


20. 29 
20. 13 
19. 43 
19. 52 
19.84 
20.18 
20. 86 
21. 40 
21. 85 
17. 17 
19. 80 
20. 19 
21. 14 
17. 15 
19.27 
18. 18 
14. 06 
20. 02 
14. 24 
19. 70 
17. 46 
18. 73 


| 14.38 


20. 84 
20. 80 
18. 40 
17. 58 
19. 06 
18. 58 
19.54 
19. 23 
18.11 
18. 65 
17. 89 
12. 55 
14. 78 
17.67 
17.28 
15. 78 
15. 40 
15. 99 
16. 20 
15. 69 
15. 08 
15.00 
14. 92 
14. 45 
15. 33 
13. 45 
11.12 


16.87 


Wyoming region. 


Quantity. 


Long tons. 
1, 475, 732 
1, 603, 178 
1,771,511 
1, 972, 581 
1, 952, 603 
2, 186, 094 
2, 731, 236 
2, 941, 817 
8, 055, 140 
3, 145, 770 
3, 759, 610 
3, 960, R36 
3, 254,519 
4, 736, 616 
5, 325, 000 
9, 968, 146 
6, 141, 369 
7,974,660 
6, 911, 242 
9, 101, 549 
10, 309, 755 
9, 504, 408 
10, 596, 155 
8, 424, 158 
B, 300, 377 
8, 085, 587 
12, 586, 293 
11, 419, 279 
13, 951, 383 
13, 971, 371 
15, 604, 492 
a 15, 677, 753 
a 16, 236, 470 
a 17, 031, 826 
a 19, 684, 929 
a 21, 852, 366 
a 19, 036, 835 
a 19, 417,979 
21, 325, 240 
22, 815, 480 
23, 839, 741 
22, 650, 761 
24, 943, 421 
23, 589, 473 
23, 207, 263 
23, 567, 767 
26, 578, 286 
24, 686, 125 
30, 337, 036 
19, 258, 763 


626, 798, 256 


Per cent. 


Total. 


Quantity. 


Long tona. 


5,195, 151 
6, 002, 334 
6,608, 567 
6,927, 580 
6,644, 941 
6, 839, 369 
7,808, 255 
8,513, 128 
7, 954, 264 
7, 869, 407 
9, 566, 006 

10, 177,475 
9, 652, 391 

12, 703, 882 

12, 988, 725 

13, 801, 465 
13, 866, 180 

16, 182, 191 

15, 699, 721 

19,669, 778 

21,227,952 

20, 145, 121 

19, 712, 472 
18,501,011 

20, 828, 179 

17, 605, 262 

26, 142, 689 

23, 437,242 

28, 500, 017 

29, 120, 096 

31, 793, 027 

30, 718, 293 

31, 623, 530 

32, 136, 362 

34, 641, 018 

38, 145,718 

35, 817, 093 

36, 615, 459 

40, 448, 336 

41, 893, 340 

43, 089, 537 

41, 391, 200 

46, 511, 477 

43, 177, 485 

41, 637, 864 

41, 899, 751 

47, 665, 204 

45, 107, 484 

63, 568, 601 

31, 200, 890 


49.87 | 1,256, 782, 159 
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The figures given in this table show only shipments to market and 
do not include coal sold to local trade or used at mines. 

As has been customary in previous reports, a tabular arrangement 
of the various sections of the anthracite fields is given below, and a 
list of the railroads entering the territory. 


Anthracite coal fields, by field, local district, and trade renion. 


Coa] field or basin. l Local distriet. | Trade region. 


y —_—_—— 


Carbondale ooo osse ia a ELE Le aid 
| 


‘ 


Southern .................... | i} Wyoming. 


Black Creeks uee iol a ee ta iaa 


iddle ............. 
Eastern middle Hazletoni aq io i cuc ae RAE N | 


Panther reel. iia 
East Schuylkill ici es chr paRERP E E ERS 
Southern .................... West SchuylkillszssoxeendeeccuieniedLemow Ree EAS -eweE 


Schuylkill. 
bv kens Vally 2522402 ce tent ria ve 


East Mahanoy 2c cess ddbedi sca bee wet’ OE ERE E 
Western middle............. West MahBroys.ucuecexe eere ee e e o staves. des 
SHAMOKI Nex có 


The above-named fields comprise an area of something over 480 
square miles, and are located in the eastern middle part of the State, 
in the counties of Carbon, Columbia, Dauphin, Lackawanna, Luzerne, 
Northumberland, Schuylkill, and Susquehanna, and are classed under 
three general divisions, namely, the Wyoming, the Lehigh, and the 
Schuylkill regions. Geologically they are divided into fields or basins, 
which again are subdivided into districts. 

The Bernice field, in Sullivan County, is not included in any of these 
regions. The classification of the product of this field is a matter of 
some contention. The fracture of the coal and some of its physical 
characteristics are more like some bituminous or semianthracite coals 
than strict anthracite, but on account of its high percentage of fixed 
carbon and low percentage of moisture it is classed as anthracite by 
the Second Pennsylvania Geological Survey, and the product is so 
included in this report. 

The above territory is reached by ten so-called initial railroads, as 
follows: 

Philadelphia and Reading Railway Company. 

Lehigh Valley Railroad Company. 

Central Railroad of New Jersey. 


Delaware, Lackawanna and Western Railroad Company. 
Delaware and Hudson Company’s Railroad. 
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Pennsylvania Railroad Company. 

Erie Railroad Company. 

New York, Ontario and Western Railroad Company. 

Delaware, Susquehanna and S8chuylkill Railroad Company. 

New York, Susquehanna and Western Railroad Company. 

As noted in the beginning of this report, there was a general strike 
in the anthracite regions from May 10 to October 23. 

Early in February, 1902, the United Mine Workers of America 
asked that a joint conference with the operators be set for March 12, 
1902, at Scranton, to prepare a wage scale for the year commencing 
April 1, 1902. | 

This conference was not granted, and a convention of the anthra- 
cite mine workers was held at Shamokin, March 18 to 24, during 
which resolutions were passed demanding recognition of the union, 
an eight-hour day, the weighing of coal, and a uniform scale, with 
the notice that after April 1, 1902, miners should work only three 
days a week until an agreement was reached with the operators. An 
appeal was made to the Civic Federation to assist in securing these 
demands. 

The request was taken up by the industrial department of the 
Federation, and the whole subject was discussed before it by repre- 
sentatives of the miners and operators. An adjournment was then 
taken for thirty days, at which time further discussion ensued, and a 
committee of the operators and miners was appointed to take the 
matter up and report back to the Federation. So far as known the 
Federation took no further action, nor did the committee make any 
report. 

These discussions failing to settle the matter, the executive com- 
mittee of the United Mine Workers ordered a temporary suspension 
of work, beginning May 12, 1902, and called a delegate convention to 
decide whether a permanent strike should be ordered for May 14, 1902. 

At this convention it was voted to continue the strike, which lasted 
until October 23, 1902, and was then ended by the appointment by the 
President of the United States of a commission to look into the mat- 
ters in dispute and to make an award, by which both operators and 
miners had in advance agreed to abide. This commission made its 
report to the President March 18, 1903. 


PENNSYLVANIA BITUMINOUS COAL. 


Total production in 1902, 98,574,367 short tons; spot value, $106,- 
032,460. 

During the last five years the production of bituminous coal in Penn- 
sylvania has not only increased annually, but since 1595 the price also 
has steadily advanced, so that since 1898 the production has increased 
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a little over 50 per cent, while the value has increased 144 per cent. 
The output in 1902 was more than double that of any year prior to 
1895. Between 1891 and 1898 the producers of bituminous coal were - 
~ mining coal in the face of a steady decline in value. From 87 cents 
per ton in 1891, the average price declined each year until the lowest 
record ever made, 67 cents, was reached in 1898. 

The reaction set in in 1899 and continued as regularly as the decline 
until the record high-water mark was made in 1902, with an average 
price per ton for that year of $1.08. The large production and the 
extremely high prices of bituminous coal in 1902 were caused for the 
most part by the cutting off of the supply of anthracite by the pro- 
longed strike in the anthracite region. The demand for bituminous 
coal in Pennsylvania was unprecedented, and in the efforts to supply 
it the transportation facilities were found entirely inadequate. Sev- 
eral millions of tons more would have been added to the production 
in 1902 if cars and motive power sufficient could have been furnished 
by the railroads. As it was, the output in 1902 exceeded that of 1901 
by 16,268,421 short tons, or 19.8 per cent, in quantity, and $24,634,874, 
or 30.3 per cent, in value. The production of bituminous coal in 
Pennsylvania in 1902 was larger than the entire production of the 
United States in any year prior to 1882, twenty years before. 

Of the total production in 1902, 35,058,038 tons, or 35.57 per cent, 
were produced by the use of mining machines. In 1901, 29,591,368 
tons, or 35.95 per cent of the total, were machine mined, which shows 
that while the machine-mined product in 1902 increased more than 
5,400,000 tons over 1901 the proportion that it bore to the total prod- 
uct was somewhat less. The number of machines in use in 1902 was 
2,020, as com; ared with 2,058 in 1901 and 1,786 in 1900. Of the 
machines in use in 1902, 1,800 were of the pick or **puncher" type, 
814 were chain machines, and 6 were long-wall. 

The returns for Pennsylvania bituminous mines in 1902 show that 
during that year 12,580 men were idle at one time or another, and 
that the total number of working days lost by them was 264,862, an 
average of 21 days each; and, although with the exception of West 
Virginia, this represented the largest number of men on strike and the 
largest amount of time lost by strikes in any coal-producing State 
outside of the anthracite region of Pennsylvania, it was not (on account 
of the great number of men employed) sufficient. materially to affect 
the production. The time lost by strike in the Pennsylvania bitumin- 
ous coal mines was less than 1 per cent'of the total time made, and as 
the production in 1902 was less than it would have been had the rail- 
roads been equal to the demands made upon them it is doubtful if the 
tonnage would have been any larger had there been no labor troubles 
at all. 
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In Pennsylvania, as in most of the bituminous-coal producing 
States, the individual efficiency in 1902 showed an increase over 1901. 
In the earlier year the amount of soft coal mined per man was 808 short 
tons, and as the average time made that year was 230 days, the aver- 
age tonnage per day was 3.51 foreach employee. The number of men 
employed in this work was 101,904. In 1902, 112,630 men wopked 
248 days, and averaged 875 tons each per year and 3.53 tons per day. 

The counties of Fayette and Westmoreland, which contain the 
Connellsville coking region, have stood, for a number of years, at the 
head of the bituminous coal producing counties. In 1902 these two 
counties produced 37,799,569 short tons, against 31,352,524 short tons 
in 1901, the percentage of the State’s total product being about the same 
in both years. The tonnage has been almost evenly divided between 
the two counties, Fayette having a slight advantage. Allegheny 
County, which contains the great iron-making district of Pittsburg 
and vicinity, comes third in rank, with an output in 1902 of almost 
12,000,000 tons. Cambria County, which includes the city of Johns- 
town and its iron and steel mills, is fourth in importance, having, in 
1902, an output of over 10,500,000 tons. After these, among the 
more important counties and their tonnage in 1902, are Washington, 
8,529,954 tons; Clearfield, 7,334,785 tons; Jefferson, 6,083,494 tons; 
and Somerset, 5,845,669 tons. All of these counties increased their 
production in 1902, the largest increase being that of Westmoreland 
County, 3,646,211 tons, and the next largest, Fayette, 2,800,834 tons. 

Of the 37,799,569 tons produced in Fayette and Westmoreland 
counties in 1902, 19,651,866 tons, or more than half, was made into 
coke at the mines. 

The statistics of production, by counties, in the last two years, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Bituminous coal production of Pennsylvania in 1901, by counties. 


— n id | pars at | Aver Aver- 

County. a mines trade and g ce Tue UNE Total brise num- eis 
or «hip- used steam coke. tity. value. + ber of of em- 
ment. by em- and ton. days | ployees. 

ployees, | heat. active. 

Short Short Short Short Short 

tona. tona. tonë. tons. tona. 
Allegheny....... 9,758,070} 439,172! 109,858 .......... 10, 307, 100,810, 294, 035; $1.00 243| 12,3859 
Armstrong ...... 1,611,355, 29,794,  14,106|.......... 1,555, 255} 1,433,013, . 92 2b5| 2,342 
Beaver .......... 163, 683 9, 105 pa DA AAA 176, 012 185, T€ 1. 06 145 429 
Bedford ......... 447, 779, 4, 413 6,540 41,590} 500,322 500, 990; 1.00 228 939 
Blair ............ 318,389! 1,902 5,063)  44,025| 368,779 385,765, 1.00| 203 549 
Butler........... 263, 441 4,074 1,646|.......... 269, 161 245, 174 91 230 526 
Cambria......... 8,301,413 96,334| 145,672, 801, 782] 9,045,201| 9,181,837] 1.02 219| 13,929 
Center........... 835, 079 2,656 — 1,7710.......... 839,512) 774,751 y 197] 1,205 
Clarion .......... 348, 902 2, 156 n dy [ay q PROP 354, 840 327,999  .92 191 748 
Clearfield........ 5, 679, 850 34,081) 84,240 85,236| 5, 886, 407) 5,377,127; .91 206 8, 760 
Elk ...oonococonono! 972,925 17,115: 17,274........... 1, 007, 314 957,187! .95 228 1,712 
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Bituminous coal production of Pennsylvania in 1901, by counties—Continued. 


Average 
number 
of em- 
ployees. 


14, 559 
706 

1, 851 
6,914 
404 

1, 007 
6,222 
2,274 
7,290 
16,532 
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Average ` 
number 
of em- 
ployees. 


14,616 
2, 545 
347 
1, 330 
491 
731 
13, 964 
1,145 
775 
9, 940 
1,127 
15, 739 
730 
2,141 
6, 166 
457 
933 
7,719 
2, 337 
9, 142 
19, 472 
733 


| Loaded rni ae Aver- eg 
County. | i mines trade and! for ue bees Total | DH e pum- 
orship-| used steam ds : value. ber of 
ment. | byem- | and coke tit | Did days 
ployees. | heat active 
Short Short Short Short Short | 
tons, lona, tons lona, lona, | 
Fayette.......... | 4, 826,113 162, 680) 300, 310 10, 898, 121/16, 187, 221 816, 243, | $1. 00 204 
Huntingdon..... 361, 964 3,704| — 8,861.......... 874,529 — 395,376 105 216 
Indiana ......... | 929, 587 4, 356 11,212 129, 105| 1,074, 260 997,012. .93 213 
Jefferson ........ 4,612,722 19,398| 147,704 1,026,744| 5,806,568 4,909,817 — .85 259 
Lawrence ....... | 163, 477 4, 700 3 t. PARS 171, 959 145,948 .85' 270 
Mercer .......... 049,434 —— 6,820 — 21,084 .....o...o. 577,338 501, 609 87 204 
Somerset ........ 4, 689, 377 29,420} 685, 734) 44,129] 4, 831, 660 5,245,113, 1.09 212 
Tioga............ (o R33, 73G 20,508] > 861,072 1,124,828 1.31 192 
Washington ..... 5,07, 698! 26,939) 75,984 .......... 5, 910, 621 5,751, 934 . 97 20) 
Westmoreland ..! 8,357,216! 160,876 300,689| 6,346, 519/15, 165,300 15,321,983. 1.01 238 
Bradford ..... = ener | ae Pa Een 
Clinton.......... | 27,787 404 DD aestas 328, 417 303, 287! 1.08 314 
Lycoming ....... | R | | 
- if 105,320 975 l.i Lo 107, 095 140,294 1.31 257 
McKean......... | | | 
Small mines..... | morer | 600, 000 A etos ut 600, 000 600, 000... .... LL. eee 
Total ...... 60, 165 317 1, 681, 282 1, 339, 096 19 120, 251/82, 305, 946 51, 397,58 » 230 
Bituminous coal production of Pennsylvania in 1902, by counties. 
dd mold "nu CUM | | ^ ver- Aver- 
County. a mi nes trade and m ade | Total. | Total | n" I nüin- 
orship-| used sion coke, Quantity. value. per ber of 
ment. by em- wird tonis day S 
ployees. heat: uctive. 
Short Nhort Short Short | Short 
tons. tons. tona. tons, tona. 
Allegheny....... 11, 146,343 447,835) 162,160] — 163, 23111, 919, 569 812, 339, 715) $1. 295 
Armstrong ...... | 1,727, 498 97,833] 27, 848'.....0.00. 1,793, 179' 1,799,815 1 260 
Beaver .......... | 205,549 — 17,25 2, 358... .. Ls. 225,162 305, 438 1 262 
Bedford ......... | 638, 928 5, 8221 8,692] 143,806 797,248 1,051,677 1 258, 
Blair ............ | 192, 80% 1,125! 3,440| 140,811! 338,204 — 373,437]. 1 253 
Butler........... 427,500 21,647,  4,927|].......... 454,160. — 551,069] 1.: 246 
Cambría......... | 9,420, 308) — 105,942! 186,049] 789,036 10, 561, 835) 12,895, 501) 1 241 
Center........... | 997, 006 2, 159 1:403 ee 1,000,598, 1,002,407 1 242 
Clarion .......... 448,288. 4,872. D, MM... 458,221) 577,638) 1 193! 
Clearfield........ l 6,873,639) 81,423) — 83,560. — 996,163. 7,334, 785| 8,414,670. 1 223] 
A kc 716, 624 19, 442 12, 632 7,484 756, 182 735, 622 i 227 
Fayette.......... 6,568,460|  251,521| 335, 855/11, 832, 222/18, 988, 058| 18,930,437! 1. 273 
Huntingdon..... 357, 751 8,485 8,326 55,023 460, 4&5 685,680) 1. 231 
Indiana ......... | 1, 447, sal 3,813] 17,449 156,699, 1,655,281) 1,848,822 1. 259 
Jefferson ........ | 4, 825, 820 17,737 60,593) 1,179, 344, 6,083, 494 5,165, 321 i 260 
Lawrence ....... l 190. 190) 17,706) — 4,549.......... 212,445] 264,546 1: 2b7 
Mercer .......... 597, 47) 8,152} 23,114 .......... 625, 713 673,455, 1. 206 
Somerset ........ 5,723,387. — 32,430| 105,231! — 50,278 5,911,326! 7,593,413) 1.2 228 
Tioga............ 1, 126, 097 16, 299 PEA y bie keene 1,149,849 1,761,098! 1.: 246 
Washington ..... 8, 348, 994: 44, 753; 136,00 ios 8,529,951. &, ROR, 095 1.0: 230 
Westmoreland...'10, 426, T 221,817| 343, 867| 7,819, 04118, 811,511, 19,626, 499, 1. 214 
Other countiesa | 502,002 1,500 GO 504,102) 627,205 1.. 288 
Total ...... '72, 938, 201 248 


| | 


a Clinton, Greene, and Lycoming. 


1,429, xi , 941, 494 22, 665, es 2014, d aes 032, 100, 1. 


112, 630 
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The distribution of the product for consumption during the last 
fourteen vears has been as follows: 


Distribution of the buuminous coal product of Pennsylvania, 1889-1902. 


Sold to | Used at | Aver.| AVer- 
Loaded at local mines As age |Average 
S ouk dines for trade and for Made into Total Total rice | DUM- number 
uid shi s ent, | Used by | steam coke. Quantity. | value. |P r | berof | of em- 
P '| em- and Iu days |ployees. 
ployees. | heat ' | active. 
1 

—— —— 3 — ee qr oe >= |——— 

Short Short | Short Short i Short 

tona. tona tons. tons. tona. 
1889...... 24,059, 913 |1,590, 651 332,937 10,190,588 | 36, 174,089 $27, 953, 315 1$0. 77 |........ 58, 780 
1890...... 29, 288, 923 |1, 473, 317 395,837 | 11,144,096 | 42,302, 173 | 35, 376, 916 84 232 61, 333 
1891...... 29,976,914 |2, 007,348 | 321,225 10,453,003 | 42, 788,490 | 37, 271, 053 87 223 63, 661 
1892...... 32, 425, 949 |2, 207, 827 ' 356,779 | 11,704,021 ` 46,694,576 | 39,017, 164 .84 223 66, 655 
1893. ..... 33, 322, 328 |1,934,429 | 426,122 | 8,387,845 44,070,724 | 35,260,674 | .80 190 | 71,981 
1894...... 29, 722, 803 (1, 589, 595 | 342,294 ' 8,257, 771 ; 39, 912, 463 | 29, 479, 820 74 165 15, 010 
1895. ..... 35,164,453 [1,732,503 | 468,381 | 12,851,591 | 50,217,228 | 35,980,357 | . 72 206 | 71,130 
1896...... 37,696, 555 |1, 570.161 504, 224 9, 786, 513 | 49,557, 453 | 35,368, 249 71 206 72, 625 
1897...... | 40, 419,846 |1, 653, 049 556, 604 | 11, 968, 392 | 54, 597, 891 | 37,636, 347 69 205 71,599 
1898. ..... | 48,019, 561 1,520,750 | 732, 984 | 14,891,838 | 65,165, 133 | 43,352, 588 7 229 79,611 
1899...... 53,671,963 1,525,772 | 972,692 | 17, 979, 743 | 74, 150, 175 | 56, 247, 791 7 245 ; 82,812 
1900. ..... 58, 696, 100 1, 506, 778 A 18,571,506 | 79,842,326 | 77, 438, 545 . 97 242 92, 692 
1901...... 60, 165, 317 ada 1,339,096 ¡ 19, 120, 251 82, 305, 946 | 81, 397, 586 . 99 230 101, 904 
1902...... 72, 938, 204 [112 0S p | 22,665,141 | 98,574,367 !106, 032, 460 | 1.08 248 | 112,630 


In the following table is exhibited the total production in the last 
five years and the increases and decreases in 1902 as compared with 
1901: 


Bituminous coal production of Pennsylvania, 1898-1902, by counties. 
1 . * , , e 


[Short tons. ] 


County. 1898. | 1599. 1900. 1901. joo. Heroes ee 
Allegheny......... 8,889,997 | 9,972,060 | 10,051,905 | 10,307, 100 | 11,919,569 | 1,612,469 |........ 2 
Armstrong ........ 818,404 ¡ 1,054,389 | 1,313,188 | 1,555,255 | 1,798,179 | 237,924. |.......... 
Beaver ............ 223,855 | 258,466 262, 398 176, 012 225, 162 49,150 |.......... 
Bedford ........... 456, 507 493, 965 670,055 | ^ 500,322 797,248 | 296,926 |.......... 
Blair .............. 404, 043 407, 356 496, 992 368,779 | — 338,204 |..........-. 30, 575 
Bradford .......... 22, 60% 31,835 32, 065 272 A RR E 22, 189 
Butler............. |  161,312| 214,899 | 221,74 | — 269,161 454, 166 185,005 |.......... 
Cambria........... . 6,740,461 | 7,208,834 | 8,190,366 | 9,045,201 | 10,561,835 | 1,516,634 |.......... 
Center............. | 714,175 912, 648 932, 265 839,512 | 1,000,598 161,086 |.......... 
Clarion ............ ^— 978,131 289, 753 404, 639 354, 840 458, 221 103,381 |.......... 
Clearfield.......... 6,055,739 | 6,251,442 | 6,620,834 | 5,886,407 | 7,334,785 | 1,448,378 |.......... 
Clinton............ 100,250 221,574 288, 881 306, 228 365, 732 69,504 |.......... 
Elk A 873,485 | 1,221,979 | — 926,403 | 1,007,314 756,182 ls 251,132 
Fayette............ | 12,696,063 | 14,609, 289 | 15,055,242 | 16, 187,224 | 18,988,058 | 2,800,834 |.......... 
Greene ............ A AS A AS Ss 25, 550 25:500 ree 
Huntingdon....... 312, 607 357,812 | — 368,912 74,529 460, 485 85,956 |.......... 
Indiana ........... 563, 791 616,911 924,782 | 1,074,260 | 1,655,281 681,021 |.......... 
Jefferson .......... - 5,025,168 | 5,541,960 | 6,199,290 | 5,806,568 | 6,083, 494 276,926 |.......... 
Lawrence ......... 185, 408 183, 555 187, 810 171, 959 212, 445 410,486 |.......... 
Lycoming ......... 98, 118 101, 923 99, 000 107, 095 112,820 5,725 jesse 


McKean........... 25, 622 23, 703 20/2914 eee es uio costes eb uis pU Eq laesi vicis 
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Bituminous coal production of Pennsylvania, 1898-1902, by counties—Continued. 

Increase, Decrease, 

County. | 1898. | 1899. 1900. 1901. 1902. 1902. 1902. 
Mercer .........ooo. 316, 669 486, 724 528, 070 577 338 628, 713 51,375 |.......... 
Somerset .......... | 1, 846, 398 | 2,950,343 | 4,779,307 | 4,831,660 | 5,911,326 | 1,079,666 |.......... 
Tioga ............. | 921, 760 . 670, 126 931, 301 | 861,072 | 1,149, 849 288, 777 |........-- 
Washington ....... | 4, 758, 673 | 4,987,360 | 4,856,138 | 5,910,621 8,929,954 | 2,619,333 |.......... 
Westmoreland ....| 11,414, 989 14,181,269 | 14,980,535 , 15,165,300 18,811,511 | 3,646,211 |.......... 
Small mines....... 600, 000 600, 000 600, 000 600, 000 (a) (a) a 600, 000 
M RE tr E NO AE EROS AS 
Total ........ | 65, 165, 133 | 74,150,175 | 79, 842,326 | 82, 305, 946 98,574,367 ¡b16, 268, 421 |.......... 

a8mall mines production included in county distribution. b Net increase. 


The following table exhibits the total production of bituminous coal 
. in the State since 1873: 


Production of bituminous coal in Pennsylvania, 1878-1902. 


[Short tons.) 


Year. Quantity. Year. Quantity. 
aro recia TRE: 13,098,829 || 1888... ....oocoooccccccccccncnnnnoos 33, 796, 727 
el A RN 12,320,000 | 1889..... 0.0... cecceceeccceeccceceeeees ' 96,174,089 
UE NN A EE D 1; 7602000" [1990 tea 42, 302, 178 
BRIG MONOCDE tone P TEN 42, 788, 490 
A ee 34-000, 000: || 3892... coucou exse Oeo even e ell | 46, 694, 576 
T ri eee EE EA l 15,120,000 || 1803........0..0ccccececececcecceececes 44,070, 724 
c, NUUS ROT PRIM DERE 16, 240,000 || 1894... Le accessere ad 39, 912, 463 
IRE LL i P A 21,280,000 || 1895......... sess nene , 50,217,228 
sacro eins tue ees 22,400,000 || 1896.... 0.00. ccecececccccccceceeeeees 49, 557, 453 
A A CEA ARI lessen meer — 54,417,974 
IRA LII UA M ca el nae 26, 880, 000 || 1898... cesses snnm nene 65, 165, 133 
j|. CRIME A PER 2 0.00 | A A A en 74,150, 175 
NBD ee 0 gs DER MAR 26, 000; 000°) | 190025 sic occi nostrse me se ens 79, 842, 326 
LC NETT ee tt NEUEN a 27,094,501 || 1901.........c...ececcceeececceeeeceees 82, 305, 946 
RTI DS ated nr aee indere tee E 31, 516, 856 | jui bee PTEE NAE 98, 574, 367 

TENNESSEE. 


Total production in 1902, 4,382,968 short tons; spot value, $5,399,721. 

Compared with 1901, the coal production of Tennessee in 1902 exhib- 
its an increase of 749,678 short tons, or 20.6 per cent in quantity, and of 
$1,332,332, or 32.8 per cent in value. Since 1893, or for a period of 
nine years, the production of coal in Tennessee has increased annually, 
reaching its maximum in 1902, with an output 50 per cent larger than 
that of 1897, five years before, and more than double that of 1892. 
The effect of the great demand for soft coal in 1902, so far as Ten- 
nessee is concerned, is shown more in the advanced value than in the 
increased tonnage, large as the latter was. The average price of $1.23 
realized for Tennessee coal in 1902 was the highest reached in fourteen 
years. | 


496 MINERAL RESOURCES. 


Tennessee lost more time from strikes in 1902 than any of the other 
States except West Virginia, Pennsylvania, Michigan, and Alabama. 
Of the 8,860 men employed in the coal mines.of the State, 1,904 were 
on strike during a part of the year, the average time lost by each 
being 71.6 days. The entire time lost was equal to about 6.8 per cent 
of the total time made during the year. 

The use of machines in Tennessee during 1902 showed a consider- 
able increase over the preceding year, the number of mining machines 
in use increasing from 21 to 38, and the machine-mined product from 
220,573 short tons to 303,995 short tons. The percentage of machine- 
mined coal to the total product was 6.94 in 1902, as against 6.07 in 1901. 
Whether this had any effect upon the increased efficiency of the men as 
shown by the returns for 1902 is doubtful, as the increase in the 
machine-mined coal was only a little more than 10 per cent of the total 
increase in production. "There was, however, quite a marked increase 
in the individual production. The returns for 1902 show that 8,750 
men were employed for 230 days in producing 4,382,968 tons of coal, 
an average of 501 tons per man per year and of 2.18 tons per man per 
day, against 401.7 tons per year and 1.76 tons per day as the average 
production for each man in 1901, when 9,046 men were employed for 
228 days in producing 3,633,290 tons. 

The statistics of production during the last two years are shown in 
the following table: 


Coal production of Tennessee in 1901, by counties. 


Sold to |Used at 


Aver- Aver- 
Loaded local mines Made e age | Average 
Count at mines | trade for nto | Total Total ie e | num- [number 
y. for ship- and used | steam | coke |quantity.| value. | Prep | berof | of em- 
ment. | byem- | and : s days |ployees. 
ployees. | heat. * | active. 
Short Short Short | Short Short 
tona. tons. tons. tona. tons. 

Anderson......... 633, 998 11,535 | 18, 876 |........ 664,409 | $738,095 | $1.11 210 1, 774 

Campbell......... D44, 286 12,050 | 8,507 | 5,500 | 670,343 727,170 | 1.27 195 1, 642 

Claiborne ........ 419, 698 | 6,840 | 2,900 : 22,152 | 451,590 454,342 | 1.01 204 639 

Hamilton ........ 158, 883 2, 370 1,995 84,745 | 242,993 257,588 | 1.06 242 640 

Marlon ........... 227,801 3,798 | 3,220 | 72,790 | 307,609 973, 435 1.21 260 646 

Morgan.........-- 271,988 | 1062 | 180, 87,7724 | 367,004| 383,134 | 1.04] 224| 1,563 

Rhea ............. 6, 722 7,748 | 3,406 |165,129 183, 005 183, 649 1.00 25b 344 

BCOLG eco corde ER 72,025 12,453 | 4,176 | 14,000 | 102, 654 109,325 | 1.06 221 343 
Cumberland 
Grundy. an d 

Putnam ........ 285, 135 1,826 | 3,723 | 97,052 387,736 431,923 | 1.11 245 835 

Roane and White. 186, 395 14, 797 | 13,478 1136, 777 351, 447 404, 228 1.15 294 720 

Small mines......|........... A ee uERSs 4, 500 A A n ee wes 

Total....... 2, 807, 931 78,979 | 60,461 (685,919 |3, 633, 290 | 4,067, 389 1.12 228 9, 046 
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Coal production of Tennessee in 1902, by counties. 


Sold to |Usedat 
local 


Tota] 
value. 


$892, 437 
978, 575 
815, 285 
105, 271 
404, 855 
456,436 
518, 374 
282, 838 
143,538 
802, 112 


Aver- 


427 


-————|—————— | ————— ———Ó—|——— ff aa 


Aver- 
age | Average 
num- |number 
ber of | of em- 
days |ployees 
active 
234 1,815 
201 1, 707 
233 1,016 
244 178 
181 528 
228 894 
268 1, 069 
259 521 
237 261 
255 1, 266 
230 8, 750 


County at mines trade for Made Total 

y. for ship- |and used | steam | coke, quantity. 
ment. by em- | and f 
ployees. | heat. 

Short Short Short | Short Short 

tons. tons. tons. tona. tons. 
Anderson......... 751, 687 3, 201 4,388 |........ 759, 276 
Campbell......... 488, 429 27,913 | 17, 823 [120,000 | 654,165 
Claibome......... 694, 987 15,710 | 4,900 | 33,168 | 748, 765 
Cumberland...... 107, 450 650 | 1,482 |........ 109, 582 
Grundy........... 264, 093 622 2,658 | 65,177 | 332,550 
Marion ........... 221,116 13, 858 714 | 76,758 | 312, 446 
Morgan........... 357,940 | — 1,408 | 6,696 |103, 598 | 469, 642 
Rhea AAA 56, 744 7,461 : 3,389 |172, 103 | 239,697 
Scott ............. 74, 480 6,496 | 5,640 | 11,913 98, 529 
Other countiesa..| 400,483 11,660 | 15,593 |231,190 | 658,316 
Total ....... 3, 417, 409 85,369 63,283 |813, 907 |4, 382, 968 


a Bledsoe, Franklin, Hamilton, Overton, Roane, Sequatchie, and White. 


The distribution of the product for consumption for the last fourteen 
years has been as follows: 


Distribution of the coal product of Tennessee, 1889-1902. 


Loaded at | cal trade 


Year. mines for 
shipment. 

Short 

tona. 
1889........ 1, 334, 424 
1890........ 1, 482, 357 
1891........ 1, 626, 964 
1892........ 1, 448, 262 
1893........ 1, 427, 219 
1894........ 1,571, 406 
1893........ 1, 808, 056 
1896.......- 1, 990, 538 

1897........ 2, 150, 179 ' 

1898........ 2, 199, 075 
1899........ 2, 444, 655 
1900........ 2, 615, 253 
1901........ 2, 807, 981 
1902........ 3, 417, 409 


Total 


intocoke.| quantity. 


Total 
value. 


Aver- 
age 

num- 

ber of 
em- 

. | ployees. 


— 


ee | -—— —— 


Sold to lo- Used at 
and used ee Made 
ployees. and heat. 
Short Short Short 
tons. tona. tons. 
29, 101 23,034 | 539,130 
41, 932 23,583 | 621,713 
100, 475 33,302 | 652, 934 | 
55, 452 17,037 | 571,313 
42, 560 20,921 | 411,558 
59, 985 28,993 | 520, 495 : 
51, 923 25,477 | 650, 188 | 
43, 752 40,343 | 588, 473 | 
37,620 39,275 | 661,775 
37, 971 52,523 | 733,327 
86, 251 65,675 | 743,978 
66, 320 49,451 | 781,538 
78, 979 60,461 | 685, 919 
88, 369 63,283 | 813,907 ! 


1, 925, 689 
2, 169, 585 
2, 418, 678 
2, 092, 064 
1, 902, 258 
2, 180, 879 
2,585,644 
2,663, 106 
2, 888, 849 
3, 022, 896 
3, 330, 659 
3, 509, 562 
3, 633, 290 
4, 382, 968 


$2, 238, 309 
2, 395, 746 
2, 668, 188 
2, 355, 441 
2, 048, 449 
2,119, 481 
2, 349, 082 
2, 281, 295 
2, 329, 534 
2, 837, 512 
2,940, 644 
4, 003, 082 
4, 067, 389 
5, 399, 721 


$1. 


3 a 
pun 
5 
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In the following table is given the production, by counties, during 
the last five years, with the increases and decreases in 1902 us com- 


pared with 1901: 


Coal production of Tennessee, 1898-1902, by counties. 
[Short tons.) 


County. 1895. 1599. 1900. 1901. 1902. eo | ME 
Anderson................. ese. 578,866 | 637,214 | 672,752 664, 409 | 759, 276 94, 807 | As 
Campbell..................... 325,757 | 429,717 | 502, 991 570,343 | 654, 165 83, 822 | NEUEM Ra RAE 
Claiborne..... ............... 298,574 | 387,499 | 392,699 451,590 | 748,765 | 297,175 .......... 
Cumberlard. s catan oneees | 1, 080 SN 55,327 | 109,552 HA, 255 tH 
GUN. 251,806 ^ 305,736 | 300, 19% 326, 990 | 332, 550 5,560 5|.......... 
Hamilton .................... 199,828 | 199,230 | 227,063 242,993 | 250, 526 | 7,033 | Sas V dE 
MATION scenes cito uxo . 809,065 | 339.366 | 310, 730 307,609 | 312, 446 4,837 |.......... 
MOTA rias 339,292 | 350,336 | 388, 142 367,004 | 469,612 | 102,638 |.......... 
Putnam ....:2 er 11, 150 8, 586 | 7,270 A such mer | 3, 648 
A i e a | 184, 239 181,424 , 210,525 183, 005 | 239,697 | 56,692 |.......... 
ROANG LL ove oco Re OE REN | 170, ^56 162, 441 | 181, 755 149, 221 152.0917 A 6, 274 
0 A Doer dou eie | 145, 216 157,256 ¡ 100, 3325 | . 102, 6/4 93,929 |. Soc vs 4,125 
Nds 2d 203, 017 166, 270 | 210, 505 192,226 | 182,501 !.......... 9, 725 
Other counties and small | | 

mineg M sea ees 4, 600 4, 900 i 4, 500 6,271 72, 342 | 66,071 rmm 
Dollars 3, 022, N96. 13, 380,659 3,509, 562 13,633, 290 4,382,968 | 773,450 23,772 
Net increase.................. | 134,047 | 307,763 | 178,903 123,728 | 749,078 |.......... | iuda was 


The aunual output for the State since 1873 has been as follows: 


Coal production of Tennessee, 1873-1902. 
[Short tons.] 


Year Quantity. Year. Quantity. 
A ees we eet 320: 000-1 TRON ola os: te steer cien cade 1, 967, 297 
O cok ca EA 350, 000 i INS] eretar E ane tence ' 1,925,689 
Dy MM 360,000 | 1890.....ccssssssssee emen RIRs. — 2,169, 585 
Ee AAE E ots EE 550, 000 | A A 2, 413, 678 
A A EET OANCMBL OM 2, 092, 064 
A A NE 875,000 | D "eo. 1, 902, 258 
Lr m TTE BEIC UB A NM 2, 180, 879 
o EE TP b ^01. 01» iia 2, 535, 644 
Co O RON MUERE 250:000- A deeds nee opos use tros 2, 663, 106 
IC CPP B50 000 T 1809 (uar acid 2, 888, 849 
A O | 1,000,000 ! IE98B occ susce eren 3, 022, 896 
1884 25 do eoa sbcvti adaasos Ae ui A 3, 330, 659 
[Lo MM CARTER 1:440: 054—000 A O ape OR Ed 8, 509, 5652 
ID ECC oes | 1,714, 290 D MALI ORAN 8, 633, 290 
Lor AE ees oe | 1, 900, 000 E Giese —— — HOY /— 4,382,968 

TEXAS. 


Total production in 1902, 901,912 short tons; spot value, $1,477,245. 
The effect of the oil developments in Texas in 1902 was decidedly 
unfavorable to the coal-mining interests and the production fell off 
more than 200,000 tons as compared with 1901. During 1902 a large 
amount of crude petroleum was forced on the market at prices with 
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which the coal mined in the State, particularly the lignite, could 
not compete, and several of the lignite mines were compelled to shut 
down. The wild exploitation of the Beaumont oil fields resulted, as 
those familiar with petroleum conditions knew it would, in an early 
end of ‘‘ gusher” lives, and with a falling off in pressure and wasteful 
production the industry has settled down to a fairly conservative 
basis. - 

As a result of this condition in the petroleum fields a more hopeful 
aspect has been given to the coal-mining interests, and in the early 
months of 1903 some of the lignite mines which had been shut down 
during the oil excitement were reopened, and it is to be expected that 
the production for the current year will show a decided gain over 1902. ' 

There were 16 counties in the State which produced coal in 1902. 
In 7 of these counties the product was classed as bituminous coal, and 
9 counties produced lignite or brown coal. 

The seven bituminous-producing counties were Eastland, Erath, 
Maverick, Parker, Webb, Wise, and Young. The counties in which 
lignite coal is produced are Anderson, Bastrop, Houston, Medina, 
Milam, Raines, Robertson, Shelby, and Wood. 

Coleman and Palo Pinto counties were dropped from the list of 
counties producing bituminous coal in 1902, Young County was 
added, and Anderson, Houston, and Haines were added to the lignite 
producers. 

_ The statistics of production in the.last two years are shown in the 
following tables. 


Coal production of Texas in 1901, by counties. 


Sold to Aver- 
| Bonded, | doal | “mines | quu | oa | age | uh. | “age 
at mines e : ota ota num- 
County. for ship- |and used pr scons quantity. | value. | P ra ber of pied 
ment. by em- heat n days loyees 
ployees. À * | active. | P'0YCe8. 


Short Short Short n 
tous tons. tons. Short tona. 


Bituminous: 


787, 700 4, 208 804,798 | $1,655,736 | $2.06 267 | 2,616 


Robertson ....... 296, 681 222 


Total .......... 1, 064, 381 4,125 19,147 | 1,107,953 | 1,907,024 | 1.72 264 3, 051 
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Coal production of Texas in 1902, by counties. 


E Loaded pu pe = pun ps pd 
Counts. — | fied. landed SR quantity, | value, | Price | beror number 
men Uds heat. | ton. Aud ployees. 
Short Short | Short | 
tons. tons. tona. Short tona. 
Bituminous: 

Eastland ........ 

Erntli.i ei 

Maverick........ 

Parker .......... 683, 345 4, 481 7,119 696,005 | $1,326,155 | $1.91 278 1, 963 

Webb. iie 

Wise............. 

Young........... 

Lignite: 

Anderson........ 

Bastrop.......... 

Houston......... 

Medina.......... 

Milam........... 203, 822 710 1,375 205, 907 151, 090 . 73 192 406 

Raines .......... 

Robertson ....... 

Shelby .......... 

Wood............ 


Total... ue 887,167 , 90,591 9, 154 901,912 | 1,477,245 | 1.64 267 2, 369 


The record of production and distribution since 1889 has been as 
follows: 


Distribution of the coal product of Texas, 1889-1902. 


' Sold to | 


Loaded | local Used at | ANE di pus Aver: 
Year. at mines trade | mines | Total | Total naive num- |n ber 
for ship- and used ¡for steam, quantity. value. pe ber of oben: 
ment. by em- and heat. toi days ployees. 
ployees. : active. . 
Short Short Short 
tons. tons. tons. Short tone, | 
o LL. od uy us REEL 120, 602 6, 552 1, 062 128, 216 $340,617 | 82.66 |........l. ed asus 
I890.. o desse T 180, 800 1, 540 1, 800 184, 440 465,900 | 2.53 241 674 
VSO) ci ess sese dt des | 169,300 900| 1.90; 172,100]  412,300| 2.40, 225! 787 
18029 eect ate wes Rides ' 241,005 4, 460 225 245, 690 569,333 | 2.32 208 | 871 
DOYS 0 ou eui REA 300, 064 462 1. 680 302, 206 688, 407 | 2.28 251 | 996 
Inle ve) 417,281 2, 412 1,155 420,848 | — 976,458 | 2.5 283 | — 1,062 
1890 2.420 nn are er eee eae | 475, 157 7,705 2,097 | 484, 059 913, 138 1. 88 171 | 1, 642 
FB OG oss nope Eat wastes 522, 177 12, 816 8, 992 544,015 896, 25] 1.65 187 1, 953 
Ii ores ad dud 621, 635 | 8,357 9, 349 639, 341 972, 323 1.52 220 1, 766 
I Kat e PR iwh eX REY | 678, 732 3, 247 4, 755 686, 734 1,139, 763 |. 1.66 245 2,130 
189D. iccwlove ccicsedan nan | 939,166 | 34,690 | 9,976 | 853,832 | 1.334,89 | 1.51) 256| 2,410 
T900 Hehe Sheds Er tae 954, 521 4, 318 9,534 968,373 | 1,581,914 1.63 246 2, 844 
TOO Loses sce 1,084, 381 4, 425 19, 147 1, 107, 953 1, 907, 024 1.72 264 3, 051 
1902. 2 wc rera | 887,167 5, 591 9,154 901,912 | 1,477,245 | 1.64 267 2, 369 
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UTAH. 


Total production in 1902, 1,574,521 short tons; spot value, $1,797,454. 

The coal-mining industry of Utah has developed with great rapidity 
during the last five years, during which time the output has increased 
more than 200 per cent, the product in 1902 being more than three 
times that of 1897. ThisState, however, formed one of the few excep- 
tions to the prevailing tendency toward higher prices, the average 
price per ton declining from $1.26 in 1901 to $1.14 in 1902. 

Of the total amount of coal produced in Utah during 1902, 74,502 
tons were undercut by machines as against 14,738 tons of machine- 
mined coal in 1901. There was no increase in the number of machines 
in use, the increase in machine tonnage being due to the fact that the 
machines were not installed until the latter part of 1901 and were 
used throughout 1902. | 

The average production per man employed in 1901 was 772.6 tons; 
in 1902 it was 862 tons. The average production per man per day 
increased from 2.98 tons in 1901 to 3.33 tons in 1902. There were no 
strikes reported at any of the coal mines in Utah during 1902. 

In the following table are presented the statistics of coal production 
in Utah during the last two years: 


Coal production of Utah 1n 1901, by counties. 


Sold to | Used at Aver- 
Loaded | local | mines | Wade! Total oer age | Aver- 
Count at mines | trade | for into uan. | Total | (Fe, | num- | nS er 
y. for ship- [andused! steam | coke. | tit value. | Pre | ber of f 
ment. | byem- | and : y. tn days 5 vel 
ployees. heat. active,| Pioyecs. 
Short | Short | Short | Short | Short 
tons tons tons. tons tons 
Carbon .......... 1, 225, 179 6, 824 26, 257 987 |1, 259, 247 ($1,574,168 | $1.25 263 1, 565 
Summit ......... 45, 184 9, 542 4,161 |........ 52, 887 73,564 | 1.39 23 108 
Uinta AA 6, 068 m. e ee 6,076 9,546 | 1.57 200 18 
neón | 2,485 | 1,899 20 |........ 4,404|  8,804| 200| 14 21 
Sanpete ......... 
Total ...... 1, 272, 848 18, 333 30, 446 987 11, 322, 614 ¡1,666,082 | 1.26 259 1,712 
Coal production of Utah in 1902, by counties. 
Sold to Used at Aver 
Loaded local mines | Made | Total A '| age aem 
Count at mines | trade for into DAR Total rice | Dum. EE 
y. for ship- |andused, steam | coke ity value. | PT? | ber of | "Of em. 
ment. by em- and 3 E days loveos: 
ployees. | heat. * | active, | P/0Y 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 
Carbon .......... ], 226, 542 8,501 42, 431 |230, 215 |1, 507, 689 |$1,697,986 | $1. 13 267 1,676 
Emery... o xe vex RE ws ATIS A sel eeu eee 4,718 5,250 | 1.11 87 17 
Summit ......... 42,460 | 4,062 | 3,001 |........ 49,523 | 70,136] 1.42 | 212 79 
Uinta............ 1, 200 2,340 cols sese Re 3, 540 6,20| 1.77 110 24 
Iron A 
iex | 7141]  Le1|.........l..... e| 9,051] 1,82| 1.97| 15 80 
Sanpete ......... 


—Q ees) ee o | ——á— | c— P — 


Total ...... 1,277,343 | 21,591 | 45, 432 |230, 215 |1, 574,521 [1,797,454 | 1.14 259 1, 826 
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The distribution of the product since 1891 and the total output 
since 1885 are shown in the following tables: 


Distribution of the coal product of Utah, 1891-1902. 


Sold to Aver- | Aver. 
Loaded local Used at Made age age 

Year at mines | trade mines for into Total Total num- | number 

: for ship- |and used; steam coke quantity. value. ber of | ot em- 
ment. by em- jand heat. s days ployees. 

ployees. active. 
Short Short Short Short Short 
Lons tons. tons. tons. tons. 
1891........ 315,711 8, 233 21, 650 25, 451 371, 045 $666, 646 | $1.80 |........ 621 
1892........ 821, 431 6, 775 6, 509 26, 298 861,013 562, 625 230 646 
1898........ 350, 423 7,649 4, 258 50, 875 413, 206 611, 092 226 576 
1894........ 864, 675 11,173 6, 892 48, 810 431, 550 603, 479 199 671 
1895........ 876, 479 25, 097 7,253 63,027 471, 856 617, 349 203 670 
1896........ 340, 338 9,171 7,411 61, 707 418, 627 500, 517 202 679 
1897........ | 424,770 | 22,667 9,198 | 64,925 521, 560 618, 230 204 704 
1898........ 485, 716 11,542 9, 845 86, 606 998, 709 762, 252 243 739 
1899........ | 753, 881 13, 303 13, 046 5,819 786, 049 997, 271 265 743 
1900........ | 1, 062, 723 17, 355 18, 650 28,299 | 1,147,027 | 1,447,027 246 1, 308 
1901........ 1, 272, 848 18, 333 80, 446 987 | 1,322,614 | 1,666,082 259 1, 712 
1902........ 1, 277, 343 21,531 45,432 | 230,215 | 1,574,521 | 1,797,454 259 1, 826 
Coal production of Utah, 1885-1902. 
[Short tons.] 

Year. Quantity. | Year. Quantity. 
|| Tc 213/120. II. ob eee -————————— 431, 560 
A AA EATE E 200,000 || 1895...... NN UPON 471, 836 
IBBT Locolsiimuec n reid ee Soneen ILES 180,021 rs P 418, 627 
PASS MC RH" 258,961 || 1897.........seeeeee rere rre nene 521, 560 
1889.20 i aa ee EON we anie aes 986. 05L |. 1808. ood ae ceei ss na tU NIU CERE 593, 709 
1890 cis. bce mel II O 318.159 | 1899... iii 786, 049 
I ML PCT AA 1, 147, 027 
1B02 oo ee A 361,013 11: TOOL T 1, 322, 614 
1808 FEE S 413,205. || AAA Te ee EPE SEES 1,574, 521 

VIRGINIA. 


Total production in 1902, 3,182,993 short tons; spot value, $2,543,595. 

Increased activity in the mines of Wise County, on the Clinch 
Valley division of the Norfolk and Western Railroad, resulted in an 
increase in the total production for the State of 457,120 short tons as 
compared with that of 1901. Wise County's production in 1902 was 
503,724 short tons larger than that of the preceding year, while Taze- 
well County's production fell off 52,815 tons. These are the only two 
counties having any importance as producers of coal, the combined 
output of Montgomery, Pulaski, and Chesterfield counties being less 
than 40,000 tons in each of the last 2 years. The Richmond basin, 
from which some of the first coa] mined in the United States was taken 
and which 80 years ago produced over 100,000 tons a year, has ceased 
to be a factor in the trade. Efforts made a few years ago to rehabili- 
tate the industry there ended disastrously for those interested in the 
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enterprise, as the quality of the coal was of a character which could 
not compete, even at much cheaper rates, with other fuels. The little 
coal now mined there is practically all for immediately local markets. 

Wise County, now the chief producer in the State, was the latest to 
be developed. The coal-mining industry began there 10 years ago, the 
first production being reported in 1893. In 1897 Wise County exceeded 
Tazewell in coal production, and since that date has increased the lead, 
until in 1902 the output of Wise County was nearly 34 times that of 
Tazewell. Prices fell off in both counties during 1902, the average for 
the State declining from 86 cents in 1901 to 80 cents in 1902. "The 
statistics of Virginia’s production in 1902 show that the machine-mined 
portion of the output decreased 100,000 tons, or more than 40 per cent 
from that of 1901, and that the number of machities reported as in use 
increased from 6 to 11. 

The details of production by counties in the last 2 years are shown 
in the following tables: 


Coal production.of Virginia in 1901, by counties. 


Sold to |Used at 


Loaded local | mines A age AX 
Count at mines | trade for |Madeinto| Total Total E ce | pum- aaah we 
unsy. for ship- andused| steam | coke. |quantity.| value. | PPT*  berof | Men. 
ment. byem- | and ñ days lovees 
ploy ees. | heat. * |active, | Pid 
Short Short Short Short Short 
tons. tons. tona. tons, tone. 
Montgomery .. 5, 975 4,902 800 | AAA 11,177 $22,670 | $2.03 178 53 
Tazewell ...... 532, 872 9, 869 | 12, 161 225, 666 716, 568 762, 448 98 245 1,105 
Wise........... 834,122 5, 240 | 14,611 | 1,064, 720 | 1, 918,693 | 1,537,667 .80 295 2, 804 
Chesterfield .. 
Henrico ....... 17,755 |- cotes vs 1,680 |. est eeess 19, 435 81,204 | 1.60 275 100 
Pulaski........ 
Total....| 1,390,724 | 16,011 | 28,752 | 1, 290,386 | 2,725,873 | 2,353, 989 . 86 279 4,152 
Coal production of Virginia in 1902, by counties. 
Used at 
Sold to _| Aver- 
Loaded at} local | mines “age | age | Average 
Count mines for trade for Made intoj Total Total price num- | number 
P. SD ent [End Used) steam | coke. quantity. value. | Poer | ber of | cf em- 
P '| by em- | “and fon days |ployees. 
ployees. lent * |active. 
Short Short Short Short Short 
tona. tona. tons. tons. tons. 
Montgomery .. 7,911 4,570. A riais 12, 786 $30, 716 | $2.40 233 63 
Tazewell ...... 538, 854 9, 232 | 13,216 162, 451 723, 753 684, 663 . 96 286 634 
Wise........... 875,257 6,809 | 17,731 | 1,522,620 | 2, 422, 417 | 1,782,583 .74 295 3, 143 
Chesterfield ... | T ae 1,500 A 24,037 | 45,683 | 1.90] 276 82 
Pulaski........ 


———— A i |————— |———— |—— 


Total ....| 1,444,559 | 20,916 | 32,447 | 1,685,071 | 3,182, 993 | 2, 548, 595 . 80 293 8, 912 


The distribution of the product for consumption during the last 
14 years is shown in the following table. The increase in the amount 
of coál made into coke is particularly noticeable, more than one-half 


the total product of the State being so consumed in 1902. More than 
M R 1902——28 
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one-half of Wise County's product in 1901 and nearly two-thirds of 
the output in 1902 were made into coke. 


Distribution of the coal product of Virginia, 1889-1902. 


Sold to | Used at Aver 
Loaded | local | mines pod A: 
Year at mines | trade for |Madeinto) Total Total ve num- m ber 
enr for ship- and used steam coke. | quantity.) value. |P ber of | 'ot em. 
ment. y em- an ys 
ployees.| heat. Lon. | active. | Ployees. 
Short Short Short Short Short 
tons. tons. tons. tons. tons. l 
1889....... 782, 881 13, 179 7,916 112, 210 865, 786 $804, 475 | $0.93 |........ 1,555 
1890....... 608, 641 17, 002 4, 908 153, 460 784, 011 589, 925 . 75 296 1, 295 
1891....... 583, 082 16, 685 3,178 133, 454 736, 399 611, 654 83 246 820 
1892....... 527, 304 20, 721 6,611 120, 569 675, 205 578, 429 86 192 836 
1893....... 714, 188 20, 578 4, 609 80, 964 820, 339 692, 748 84 253 961 
1894....... 1, 015, 718 21,162 4, 690 187,518 | 1, 223, 083 983, 576 76 234 1, 635 
1895....... 1, 024, 200 15,173 22, 888 806, 613 | 1,868, 324 869, 873 63 225 2,158 
1896....... 824, 042 40, 951 38, 540 851, 190 | 1, 254, 723 848,851 . 68 198 2,510 
1897. ...... 969,973 | 29,017 | 48,087 | 486,225 | 1,528,302 | 1,021,918 | .67| 23|) 2,344 
1898....... 1, 029, 185 19, 564 16, 284 750,291 | 1,815,274 1, 070, 417 59 230 1,855 
1899....... 1, 175, 504 28, 684 19, 004 887,649 | 2, 106, 791 1, 304, 241 62 252 1,960 
1900....... 1, 334, 659 45, 705 40, 639 972, 751 | 2,393,754 | 2,123,222 89 239 8,631 
1901....... 1, 890, 724 16,011 28,752 | 1,290,386 | 2,725,873 | 2,353, 989 86 279 4,152 
1902....... 1, 444, 559 20, 916 32, 447 | 1,685, 071 | 8,182,993 | 2,543, 505 80 293 3, 912 


1t will be seen from this table that although the production in 1902 
was 457,120 tons, or 17 per cent more than that of 1901, there was a 
decrease in the number of men employed in and about the mines, with, 
however, an increase of 14 in the average working days. Dividing 
the tonnage in each year by the number of employees, it is found that 
the total average production per man was 657 tons in 1901 and 814 
tons in 1902. Dividing these again by the average number of days 
worked in each year, we find that the average tonnage per man per day 
increased from 2.355 in 1901 to 2.78 in 1902. 

The total production of coal in Virginia since 1880 has been as 


follows: 
Coal production of Virginia, 1880-1902. 


[Short tons.] 
Year Quantity. | Year Quantity 
|o ET 112, 000 | A estate M Reuter d 675, 205 
TSS) IS 112,000 :| 1808. 1.5. Is 820, 339 
1882... e voodua qa i baa ee Rule S E qas 112,000 11894... o cesa pub Sue EEX vex YE ER RR 1, 299, 083 
ISB cate sss E alecges 252,000 TEGO. ls 1, 368, 324 
js. ee 336, 000 || 1896... oes sue ick COR EE RErE ER EE SER 1, 254, 723 
A c etos voce cae MED 667,000 | 3897... oris ec EY Ere ES REESE E EET UE EES 1, 528, 302 
T886 csi ocUce REN a 684/051. 1808 ced dux S ean tesla RR 1,815,274 
188 T aus Lenses A Ma seas MEL Qu 825, 269: | S90. ica is 2, 105, 791 
1888 spi ae oe ted wb rated e Gee. 1,078,000 :1900. 5 rove e eia X pP ER T REFERS 2, 893, 754 
IBBU LLL Ip live quad ES E RIU UP EA 865,786 | 1901. 54 ca ds ca itu e DER PUES 2, 725,878 
1890 A aa a ia 764, OLL | 1902.5... ce Ic oe Ra RE ROTE FRE 8, 182, 993 
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WASHINGTON. 


Total production in 1902, 2,681,214 short tons, spot value $4,572,995. 

Washington is the only one of the Pacific coast States producing true 
coal, al] the product from California and Oregon being lignite. Some 
of the Washington coals approach anthracite in character, and some 
natural coke has been produced. Some coke is also made from the 
bituminous coals mined in the State. Production in the State has 
increased regularly since 1894, and the output in 1902, as in 1901, was 
more than double that of any year prior to 1897. Compared with 
1901 the production in 1902 increased 102,997 short tons. or 4.0 per 
cent in quantity, and $301,219, or 7.1 per cent in value. 

No production by the use of machines was reported in 1902, although 
the returns for the preceding year showed 4 machines in use and a 
machine-mined product of 6,500 tons. 

The details of production during the last 2 years are shown in the 
following tables: 


Coal production of Washington in 1901, by counties. ° 


Sold to | 
Used at Aver-| Aver- 
local . aver: 
Loaded | trade | mines | wade age | age 


Total Total num-| num- 


County. for shi and into P E 
p- steam quantity.| value. ber of| ber of 
ment peed DY and | Coke. per 
ployees. heat. 
Short Short | Short | Short Short 
King nociciorr css 899, 014 9,033 | 49,502 |........ 967,549 |$1, 430, 664 
Kittitas.............. 991, 458 5, 994 | 12, 159 | 2, 920 |1, 012, 521 | 1,513,053 
Plerce ............... 497, 282 8,016 | 14,017 | 71,669 | 585,984 | 1,262, 792 
Cowlitz, Lewis, Skag- 
it, and Whatcom .. 12,522 520 |... cues 9,121 22, 163 64, 567 
Total .......... 2400, 276 | 18,553 | 75,678 | 83,710 P 578,217 | 4,271,076 
Coal production of Washington in 1902, by counties. 
Sold to |Used at Aver- | Aver- 
Loaded | "local | mines Made Aver) age | age 
count at mines tradeand| for | ‘nto | Total Total ice num- | num- 
y. forship- | used |steam | coke. | quantity.| value. | PPC?) berof | ber of 
ment. by em- | and on days em- 
ployees. | heat. active. | ployees. 
Short Short | Short | Short Short 
King ............ 940, 140 18,017 | 59,731 |........ 1,017,888 $1,988,325 | $1.95 278 1, 696 
Kittitas.......... 1, 224, 371 7,805 | 18,744 |........ 1,250, 920 | 1,712,780 | 1.87 299 1, 547 
Pierce ........... 311,630 2,539 | 13, 288 | 56, 146 383, 603 799,774 | 2.08 234 1, 040 
Other countiesa . 22, 086 926 | 5,240 601 28, 803 71,416 | 2.48 288 121 
Total ...... 2, 498, 177 29,287 | 97,003 | 56,747 | 2,681,214 | 4,572,295 | 1.71 275 4, 404 


aLewis, Skagit, and Whatcom. 
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The following table, in which the distribution of the product for the 
last fourteen years is exhibited, shows also that with the larger pro- 
duction in 1902 there were less men employed and a decrease of one 
in the average number of days worked; it is found also that the total 
average production per man in 1902 was 609 tons against 567 tons in 
1901, and that the average tonnage per day increased from 2.05 in 
1901 to 2.22 in 1902: 
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Distribution of the coal product of Washington, 1889—1902. 


Sold to ‘Used at Aver Aver- | Aver- 
Loaded local mines Made E "| age age 
Year at mines |tradeand, for pum Total Total EG e| num- | num- 
$ for ship- used steam | coke, | quantity. | value. p ber of | ber of 
ment. by em- and D. days em- 
ployees. | heat * | active. | ployees 
Short Short Short Short Short 
tons lona, tons. tons. tons, 

1889.............. 956, 046 15,574 | 19,958 | 39,000 | 1,030,578 (82,393,238 | 82.32 |........ 2,657 
E A 1,212,621 17,219 | 17,019 | 16,800 | 1,263, 689 | 3, 426, 590 2.71 270 2, 206 
1891.............. 1,008, 496 12,025 , 20, 428 | 15, 300 | 1,056, 249 | 2, 437, 270 2.31 211 2, 447 
1802 oc e eo vus 1, 150, 865 9,802 | 40,085 | 12,675 | 1, 213, 427 | 2,763,547 | 2.28 247 2, 564 
BROS Lecco ee s 121546, 109 18,888 | 48,506 | 11,374 | 1,264,877 | 2,920,876 2.31 241 2,757 
1894.............. 1, 030, 232 10,822 | 56, 853 8,563 | 1,106, 470 | 2,578, 441 2.33 207 2, 662 
IO mae nues 1, 108, 868 16,320 | 43,249 | 22, 973 | 1,191,410 | 2,577, 958 2.16 224 2, 840 
TRU eet icine et 1,095, 434 16,722 | 44,613 | 38,655 | 1,195, 504 | 2, 396, 078 2.00 221 2,622 
1897... 1 esos 1,347,915 7,149 | 39, 92 | 39,146 | 1,434,112 | 2, 777,687 | 1.94 236 2, 739 
1898.............. 1,748,411 | 30,636 | 56,966 | 48,558 | 1,884,571 | 3,352,798 | 1.78 270 3, 145 
TE sisieun 1, 897, 962 20, 281 | 61,443 | 50,195 | 2,029,881 | 3,603, 989 | 1.78 259 3, 330 

1900.............. 2, 318, 897 26,120 | 69,788 | 59, 28% | 2,474,093 | 4,700,068 | 1.90 289 3,67 
1901. uui ce eov 2, 100, 276 18,553 | 75,678 | 83,710 | 2,578,217 | 4,271,076 | 1.66 276 4, 545 
1902.............. 2,498,177 | 29,287 | 97,003 | 56,747 | 2,681,214 | 4,572,295 | 1.72 275 4, 404 


The following table shows the production, by counties, during the 
last five years and the increases or decreases in 1902 as compared with 


1901: 
Production of coal in Washington, 1898-1902, by counties. 
: [Short tons.) 

County. 1898. 1899. 1900. | .1901. io. a E e 
COW) isc 1,088 480 DOO | cae ds sax | ds puo xi s ix atem y e a EE Ee 
$n AER RR 785,806 | 847,903 | 1,003, 101 | 957,549 | 1,017,888 | 60,339 |.......... 
KIA croco re xz 566, 396 661,210 873,751 | 1,012,521 | 1,250,920 | 238,399 |.......... 
Lewis divino 760 300 300 52) 826 DUO Loose 
PIOICG 2e oro os da wes 509, 142 506, 385 577, 127 585, 984 383,603 |.......... 202, 381 
Sküglt.... noni 12, 226 6, 755 10,130 12, 643 21, 967 9,994 1.55 9 eve 
Whatcom................. 9, 153 7,448 9,184 9, 000 6,010 |.......... 2, 990 
Total ii ictss 1,884,571 | 2,029,881 | 2,474,093 | 2,578,217 | 2,681,214 |a 102,997 |.......... 
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The total production for the State since 1885 has been as follows: 


Production of coal in Washington, 1885-1902. 


Year. | Quantity. Year. Quantity. 

| Short tons. Short tons, 
IBS odo STE O A 880,250 || 1894....... ccc cc cc eee e rr rrt 1, 106, 470 
MN O RN 423,525 | -IBS0 IA s xs ox acto meae noce BR 1, 191, 410 
TISSI 52 acta abd duckies NU 742 COV | D896 wad es oc O oai 1,195, 504 
js MOM EC 1:215; 150" || 1897. ID at oe CV KD Wat s Wis 1, 434, 112 
LU RM II 1:030;578: | 3898.5 cs oc is eee ee re pend a e rDDEDES 1, 884, 571 
T890 oie —— — —— aces 1, 263, 689 | T899 co este 49 :- we REPRE PRAES Red 2, 029, 881 
|.) I SP MR | 1,056,249 | Da Memo PUMP 2, 474, 093 
IB99 unc ora eae ou ute ed c USER a * 213,427 190]: «ceni A RN D S ER 2,578, 217 
A Exp S 1,264, 877 | NOU MONET MNT NO 2, 681, 214 


WEST VIRGINIA. 


Total production in 1909, 24,570,826 short tons; spot value, 
$24, 748,658. 

Compared with the output for 1901, West Virginia's production of 
coal in 1902 exhibits an increase of 502,424 short tons, or 2.1 per cent. 
Considering the conditions which obtained in the coal-mining industry, 
particularly among the Eastern States, throughout the greater part of 
1902, this increase is insignificant in amount. The comparatively 
small gain in a year during which the demand for bituminous coal was 
unprecedented in the history of the country was due to labor troubles 
in three of the large coal-producing districts—the New River, the 
Kanawha, and the Pocahontas. In the first two of these regions the 
interference with operations resulted in an actual decrease in pro- 
duction of nearly one and a half million tons. Fayette County, 
which contributes the greater portion of the output in the New River 
district, shows a decrease in production for 1902 of 1,277,277 short 
tons, or more than 20 per cent, as compared with 1901. Kanawha and 
Putnam counties, in the Kanawha district, lost, respectively, 135,286 
tons and 58,530 tons. In Fayette County 7,627 men were on strike 
for an average of 92 days, in Kanawha County 4,074 men were idle 
an average of 100 days, and in Putnam county 273 men were out for 
an average of 75 days. In the Pocahontas district McDowell County 
had 3,321 men idle for an average of 33 days and Mercer County 
reported 662 men idle an average of 48 days. ‘The total loss in work- 
ing time in these two counties was 135,764 days, but in neither 
county was it sufficient to cause a falling off in the output. The total 
time lost in the New River and Kanawha districts amounted to 
1,158,076 working days. 

The cause of the trouble from which these results ensued was the 
refusal of the operators to meet in joint conference the officials of the 
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United Mine Workers of America, or, in other words, ‘‘ to recognize 
the union.” Ata convention held in Huntington on May 24 a strike 
was ordered, to begin on June 7 and to continue until certain demands 
made at a previous convention (March 18) were granted. Obedience 
to the strike order was not generally given throughout the State. In 
the northern districts little attention was paid to it, and the few mines 
at which strikes occurred were not seriously affected. In the Poca- 
hontas field about 60 per cent of the employees quit work, but the 
strikers lacked enthusiasm and the strike gradually disintegrated, the 
average time lost by those who quit working averaging, as pre- 
viously stated, 33 days. The strike in this region was officially 
“declared off” on September 4. The chief struggle was carried on 
among the operations along the New and Kanawha rivers. The efforts 
of the operators to work their mines were desperately resisted by the 
striking miners, and the military arm of the State government was 
called upon to suppress the rioting which unfortunately but naturally 
occurred. Work was, however, gradually resumed after a month or 
six weeks of comparative idleness, and by the latter part of September 
the mines were for the most part in full operation. The strike was 
not declared off until July, 1903. Several months previous to this date 
the Kanawha River operators had acceded to the demand for ** recog- 
nition" and had signed the union scale. The New River operators 
held out, and a new strike order for that region was issued, although 
the old strike had not been declared off. The new strike in the New 
River district was as unsuccessful as the first one so far as securing 
recognition was concerned and less so in the suspension of work. 
Most of the men in the district were at work when the strike was 
called off. 

The total number of men who were on strike in West Virginia dur- 
ing 1902 was 18,129, a little more than half the total number of mine 
employees in the State. The average number of working days lost 
on account of strikes ranged from 10 in Marshall County to 141 in 
Nicholas, and the average number of days lost by the 18,129 men was 
75. The total loss in working days amounted to 1,362,054, equivalent 
to 18.7 per cent of the total time made by all the coal workers in 
the State. The average tonnage per day per man employed during 
the year was about 34 tons, indicating a loss in possible production hy 
reason of the strikes of about 4,750,000 tons. It is reasonable to infer, 
then, that, except for the suspension of work due to the labor troubles, 
the production of West Virginia would have amounted in 1902 to 
approximately 29,250,000 tons. 

The use of machines for undercutting coal in West Virginia has 
increased steadily during the last 6 years, and may be expected to con- 
tinue to increase, as the coal seams in the State are for the most part 
well adapted to machine mining. The returns for 1902 show that 
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there were 579 machines in use last year as against 403 in 1901, an 
increase of 176, or more than 40 per cent. The machine-mined product 
increased from 4,817,948 tons to 5,738,045 tons, a gain of 920,102 tons, 
or 19 per cent. 

During the 23 years that the history of coal production has been 
recorded in the volumes of Mineral Resources of the United States 
the coal production of West Virginia has increased an average of over 
1,000,000 tons each year. Notwithstanding its decreased production 
in 1895 West Virginia in that year exceeded the output of Ohio, which 
up to that time held third place as a coal producer. 

The details of production in 1901 and 1902, by counties, with the 
distribution of the product for consumption, are shown in the follow- 
ing tables : 


Coal production of West Virginia in 1901, by counties. 


Sold to Aver- 
Lond local Used at Aver- Aver- age 
aded mines age 
at imines trade or Made Total Total ABE | nu um- 
County. forship.| #24 into price m- | ber of 
or ship- sed he steam cake quantity.| value. e | ber of uo 
ment. Ms per avs | €m 
employ- heat ton. | active ploy- 
ees, ° N 
Short Short Short Short Short 
tons. tona. tons. tona. tons. 
Barbour .............. 266,018 11,287) 18,111 17, 930 313, 376} $228, 635) $0. 73 218 482 
Brooke ..........-se 68,279 4,838 all......... 73,198| — 70,134 272 19 
Fayette...............' 5,090, 139 80,602} 66,202) 815, 446) 6,052, 389] 5, 417, 032 207 9, 207 
Harrison ............. ` 1,728, 008 7,996| 18,880 7,679| 1,762, 563! 1, 394, 109 211 1, 936 
Kanawha ............ 1, 878, 056 35,747| 17,981 52, 119] 1, 983, 903| 1, 782, 509 229 3, 078 
t 

McDowell ............ l 3, 386, 075 40, 063} 34, 187,1, 535, 186) 4, 995, 511) 4, 506,511 232 5,178 
Marion ............... | 3,089,616! 17,054] 45,053| 259, 974 3, 411, 697] 2, 737, 443 215| 3,050 
Marshall.............. 181,638 31, 147 4,492]......... 217,237 191, 069 290: 284 
Mason................ 7A, 322 42,109} 13,533|......... ! 129, 964 116, 553 192 302 
Mercer ............... 676,112 7,736 4,994! 275, 186 964, 028 828, 609 239 962 
Mineral .............. 593, 529 3, 706 Od sc exa 597, 776 443, 472 247 676 
Mingo................ 567, 626 4, 851 4, 409:......... 576, 886 454, 344 254 1,219 
Monongaliu .......... 89, 019 699 184! 20,899 110,801] 93,713 246 107 
ODO ica EUR 87,011| 103, 404 1,346,......... 191, 761 180, 564 " 276 261 
Preston............... 470,877 1, 408 4,076 12, Tn 489, 239 681,647, 1. 224 517 
Putnam .............. 237, 163 4, 270, 1,356.......... 242, 789 237,044 230 691 
Randolph ............ 139, 339 1, 187, 679 20, 356 161,561 124, 2a 185 266 
Taylor................ 71,595, 7,127  1,808|......... 380,590| 279,731 192 529 
Tucker............... | 713, 645 6, 273 16,846| 360,576; 1, 097, 340 778, 045 247 1,689 
Hancock and Raleigh. — 151,812, 38, 212 BY iow 190,893| 177,791 165 387 
Small mines.......... .......... 125, 000 CCP TEN. PEORES 125,000}  125,000,......].... ccc elec ec nce 
——Á — —À————— — HÀ —— ee M 
otal ........... 19,859,809| 574,746 255, a 378, 229/24, 068, 402 219| 30,935 
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Coal production of West Virginia in 1902, by counties. 


Aver- 
Londed minos | ade Are ‘age | Re 
County. a for in Total Total price num- | ber of 
p- steam | coke. quantity. value. ber of ain. 
ment. and days lav: 
heat. D- | active. f P 
Short Short | Short Short 
tons. tons. tons. tona. 
Barbour .............. 455, 511 9,801| 25,578} 512,725, $560,068. $1.09 225 769 
Brüxton....o lex REX 4910]. ccd eres oo us 4, 910 5, 665 1.15 98 16 
Brooke ............... 36, 350 LO AAN 40, 372 53, 868 
Fayette............... 3, 979, 127 54, 731| 692,684| 4,775,112 5,832,098 
Gilmer A A | “SO MA lees a tees 3, 440, 3, 480 
Grant. oo coocacaaccanón. 28 | 2,748|........,..- eee e e 2,776 dni 
Hancock ............- | 95,623 1,056)......... 80,400 108,953 
Harrison ............. 1, 935, 727 26,166|  81,784| 2,066, 597| 1,985, 078 
Kanawha ............ 1, 765, 272 13,341] 38,581) 1,848,617, 2, 226, 383 
Lewis... li AA © DIO ases vai E es 540 405 
Marion ............... 2, 817, 880 54,676; 499, 797] 3,397,194) 3,090, 184 
Marshall ............. 159, 454 5.219 cessas. 243, 791 245, 350 
Mason................ 13, 105 3, 035, Pa 144, 727 148, 254, 
McDowell ............ 3, 761, 702 45, 514 1, 585, 229| 5, 459, 655) 4,768, 455, 
Mercer .... esee 993, 838 6,291, 238,984| 1, 248, 279 1, 100, 423! 
Mineral .............. 509, 796 101.5225 514,993) 450,168 
Mingo ¿comic ae 794, 358 3$ 9/9 iocus | 806,174) 786,165 
Monongalia .......... 95. 774 437, 55,320, 163,474) 124,968 
Ol. oe e rad Es 137,981, 90,752} 1,608|......... | 230,241| 243,758 
Preston... eel eeeeo cs: 512,611, 23,146) 14,553) 40,096 590,436) 698,447 
Putnam .............. 152, 087 1,146, 1,026......... 184,259, 274,992 
Raleigh .............. 273, 548 3,327) 4,942)......... 281,817, 859,251 
Randolph ............ 310, 929 4, 965 625 83,626,  400,145| 410,945 
EAVIOP AA 353, 014 13,474. 2,162......... | 368,650, 339, 459 
Tucker iore eu 634,094| 23,792 18,156, 490,033; 1,166,050| 858, 245 
Clay, Nicholas, Ritchíe 
and Upshur ........ 39, 452 5,570 400,......... 45, 422 70,370 
24, 748, 658 


Total... cessus 19,847,321, 623, PS 267, 885,3, 831, 717,24, 570, 826 


| 


The distribution of the product for consumption since 1889 is shown 
in the following table. This statement also shows the total number of 
men employed in and about the mines and the average number of 
days worked by them. From this table it is seen that there were 4,565, 
or nearly 15 per cent, more men employed in 1902 than in 1901. 
Many of these were miners from the anthracite region seeking work 
in the bituminous fields of this State. The time lost by strike in the 
southern part of the State reduced the average time made from 219 
days in 1901 to 205 days in 1902. The tonnage per man per day and 
per year deduced from these figures shows that in 1901 778 tons were 
mined for every man employed, and that in 1902 692 tons were pro- 
duced per man. The tonnage per man per day fell off from 3.55 
to 3.38. 
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Distribution of the coal product of West Virginia, 1889-1902. 


Sold to 
local 
trade 
and 

used by 

employ- 
ees. 


Used at 


Made into|Total quan- 
tity 


coke, 


Total 
value. 


——— Á— ed el ed ee ee | ——— — 


Loaded at 
Year. mines for 
shipment. 

Short 

tons. 
1889....... 4,764, 900 
1890....... 5,614, 752 
1891....... 6, 887, 151 
1892....... 7, 560, 790 
1899....... 8, 591, 962 
1894....... 9, 116, 314 
1895....... ` 8, 858, 256 
1896....... 9, 838, 053 
1897....... 11, 312, 408 
1898....... 12, 965, 903 
1899....... 15, 044, 272 
1900....... 18, 345, 162 
1901....... 19, 859, 809 
1902....... 19, 847, 321 


445, 028 
426, 441 
446, 196 
471, 796 
476, 996 
494, 061 
574, 746 
628, 908 


986, 325 
1, 810, 781 
1, 856, 473 
1, 687, 243 
1,679, 029 
2,019, 115 
2, 084, 087 
2, 655, 407 
2, 480, 262 
3, 202, 124 
8, 644, 705 
3, 662, 923 


9, 738, 755 
10, 708, 578 
11, 627,757 
11, 387, 961 
12, 876, 296 
14, 248, 159 
16, 700, 999 
19, 252, 995 
22,647, 207 


8, 378, 229 
8, 831, 717 


24, 068, 402 
24, 570, 826 


7, 359, 816 
7, 852, 114 
8, 251, 170 
8, 706, 808 
7, 710, 575 
8, 336, 685 
8, 987, 898 
10, 181, 264 
12, 053, 268 
18, 416, 871 
20, 848, 184 
24, 748, 658 
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Aver- 
age 
num- 
ber of 
em- 


. |ployees. 


9, 952 
12, 236 
14, 227 
14, 867 
16, 524 
17, 824 
19, 159 
19, 078 
20, 504 
21, 607 
23, 625 
29, 163 
30, 935 
35, 500 


In the following table is shown the production in West Virginia, by 
counties, during the last 5 years, together with the increases and 
decreases in 1902, as compared with 1901: 


Coal production of West Virginia, by counties, 1898-1902. 


[Short tons.] 

County 1898. 1899. 1900. 1901. jua. | nonse Decrease; 
Barbour ........... 35, 643 79, 735 216, 231 813, 376 512, 725 199, 349 |.......... 
Brooke ............ 78, 066 77, 246 60, 970 73, 198 40,372 |............ 82, 826 
Fayette............ 4,592,772 | 5,039,815 | 5,742,138 | 6,052,389 | 4,775,112 |............ 1,277, 277 
Grant.............. DOO eee A rm 2, 776 DTO 
HanCOc A RR A Tier RoEERES e mE 80, 400 80, 400 |.......... 
Harrison .......... 410, 942 641, 022 945,965 | 1,762,563 | 2,066,597 304,094 |.......... 
Kanawha ......... 1,354,500 | 1,506,141 | 2,062,741 | 1,983,903 | 1,848,617 |............ 135, 286 
A Pedes enun A A aeh 540 540 |.......... 
McDowell ......... 8,904,976 | 4,290,912 | 4,921,235 | 4,996,511 | 5, 459, 655 464,144 |.......... 
Marion ............ 2,114,352 | 2,733,161 | 3,241,675 | 8,411,597 | 8,397,194 |............ 14, 403 
Marshall .......... 195, 232 239, 436 231, 571 217, 237 243, 791 26, B54 |.......... 
Mason ............. 116, 026 97, 233 142, 209 129, 964 144, 727 14,763 |.......... 
Mercer ............ 834, 169 898, 405 | 1,009, 536 964,028 | 1,248, 279 284,251 |.......... 
Mineral ........... 586, 345 628, 589 641, 156 597, 776 514,993 |............ 82, 788 
Mingo............. 377, 581 481, 150 574, 156 576, 886 806, 174 229,288 |.......... 
Monongalia ....... 85, 750 51, 520 87, 400 110, 801 153, 474 42,673 |.......... 
Oblo 22225525 cise 136, 929 159, 857 187, 796 191, 761 230, 241 88,480 |.......... 
Preston............ 232, 603 281, 414 881, 947 489, 239 500, 436 101,197. |... coe 
Putnam ........... 206, 407 210, 821 187, 870 242, 789 184,259 |............ 58, 680 
Raleigh ........... 99, 852 86, 088 90, 507. 148, 493 281, 817 133,824 |.......... 
Randolph ......... 17, 080 47,291 179, 588 161, 561 400, 145 238, 584 |.......... 
Taylor............. 260, 146 378, 765 523, 258 880, 590 368,650 |............ 11, 940 
Tucker ............ 945,217 | 1,157,470 | 1,180,063 | 1,097,840 | 1,166,080 68,740 |.......... 
Other counties and 

small mines ..... 165, 912 167,974 189, 215 167, 400 BS, 772. A a 118, 628 


a This apparent decrease is due to the distribution of the "small mine" production among the dif- 


ferent counties. 
b Net increase. 
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It will be seen from the foregoing table that out of 23 counties the 
production increased in 16 and decreased in 7. The principal gains 
were made by McDowell County, 464,144 tons, Harrison, 304,034 
tons; Mercer, 284,251 tons; Randolph, 238,584 tons, and Mingo, 
229,288 tons. Harrison County, which was second in quantity of 
increased tonnage in 1902, stood first in this respect in 1901 and has 
made the record for increased production in the last 5 years. This 
county’s output in 1902 was more than 5 times what it was in 1898. 

Fayette County sustained the heaviest loss, with a reduced produc- 
tion of 1,277,277 short tons. Kanawha County decreased 135,286 
tons. The cause of these decreases as also for the reduced tonnage 
from Putnam County was the labor troubles already referred to. 

The principal coal-producing regions of West Virginia may be 
divided into four distinct districts. These may be distinguished by 
certain geographic or physiographic features. They do not include 
all of the coul-producing counties of the State, but do include the 
more important ones, and contributed nearly 90 per cent to the total 
output of the State. Two of these districts are in the northern part 
of the State, and two in the southern portion. The two in the north- 
ern portion of the State are designated, respectively, the Fairmont or 
Upper Monongahela district, and the Elk Garden or Upper Potomac. 
Those in the southern portion of the State are the Pocahontas or Flat 
Top district and the New and Kanawha River district. The Upper 
Monongahela district is penetrated by the Baltimore and Ohio Rail- 
road, and sends its coal to market over that highway. The Upper 
Potomac region is also reached by the Baltimore and Ohio Railroad, 
and is penetrated by the West Virginia Central and Pittsburg Rail- 
road. The Pocahontas or Flat Top region is tributary to the main 
branch of the Norfolk and Western Railroad. All of the product of 
this district goes either west or to tidewater over that line. The New 
and Kanawha River district is named from the two rivers which drain 
it, the coal being shipped partly by the Chesapeake and Ohio Railroad, 
which passes through it, and partly by barges on the Kanawha River. 
The most important district from the productive point of view is the 
New and Kanawha River, which embraces the counties of Fayette, 
Kanawha, Raleigh, and Putnam. The coal from these four counties 
is drawn from two different areas, most of the coal from Kanawha 
and Putnam counties being from a lower geologic horizon than that 
of Fayette and Raleigh counties, but the district is practically com- 
pact and continuous, is drained by the same waters and reached by 
the same railroad, so the two areas are considered as one district in 
this report. The production of these four counties in 1902 was 
reduced by strikes, and the Pocahontas district assumed first place for 
the time. The output for the two years was—1901, 8,427,574 tons; 
1902, 7,089,805 tons. 

The Pocahontas or Flat Top district embraces the counties of 
McDowell and Mercer in West Virginia and Tazewell County in 
Virginia. The openings to the mines in Tazewell County are in Vir- 
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ginia, and it has been customary to credit that county and State with 
the total production, although it is known that most of the coal is 
taken from the West Virginia side of the line. Because of this the 
production of Tazewell County has been included in the following 
table with the Pocahontas or Flat Top district. The production in 
this district in 1902 was nearly 700,000 tons more than that of 1901, 
the figures for the two years being, respectively, 6,736,107 tons and 
7,431,687 tons. 

The Fairmont region, which embraces Harrison and Marion counties, 
and includes the mines around Clarksburg and Fairmont, has shown 
the largest ratio of increase of all the coal-producing districts of West 
Virginia. The production of this district in 1902 was nearly 14 times 
that of 1886, 17 years before; nearly 5 times that of 1891, and more 
than 3 times that of 1896. As compared with 1901 it shows an increase 
of 289,631 tons. The total product in 1902 amounted to 5,463,791 
short tons as compared with 5,174,160 tons in 1901. 

The Upper Potomac or Elk Garden district is a part of an isolated 
basin which lies to the east of the main Appalachian field, and which 
includes the Cumberland region of Maryland, the Somerset district of 
Pennsylvania, and the Piedmont region of West Virginia. The coun- 
ties in West Virginia included in this district are Mineral, Tucker, and 
Randolph. Most of the coal mined is drawn from what is known as 
“Big Vein,” which has furnished the greater portion of Maryland's 
product. The production in 1902 amounted to 2,081,218 short tons 
as compared with 1,856,677 short tons in 1901. 

In the following table i is exhibited the production of these 4 principal 
districts since 1886: 

Coal production of the principal districts of West Virginia, 1886-1902. 
{Short tons.] 


Fairmont 


New and Pocahontas y Upper 


Upper Po- 
Kanawha or Flat 


tomac or 


Year. River Top dis- ba OrEE Elk Garden 
district. trict. a district. district. 

A rr 2, 290, 563 968, 484 406, 976 383, 712 
DSB A A O ou co MER E NE ES 2,979,296 | 1,357, 010 520, 064 503, 343 
j|. ——— —— € 2,840,630 | 1,912,695 473, 489 518, 878 
A E O 2,669,016 | 2,290,270 456, 582 666, 956 
TOO ines uk ase eae seas okie os Ohne A 3,012, 414 | 2, 702, 092 600, 131 819, 062 
INUI i ck occa te dias CORE ep Vds rossi Sara dera E | 3,632,209 | 3,137,012 | 1,160,569 1, 052, 308 
LOR esru valde e PER B uu umi qned alae ed nieht ui 3,773,021 | 3,503,260 | 1,141,430 942, 154 
WSUS to scc une dI eee eae oid E ELLEN E 4,099,112 | 3,815,280 | 1,255, 956 1, 129, 397 
Er cig MO EURO IN as eek eto A 3,650,971 | 5,059,025 | 1,655, 532 927, 220 
A A EE E E E 4,399,623 | 4,044,998 | 1,550, 256 1, 125, 601 
A E A EE cue ee A E E 4,650,455 | 4,608,113 | 1,743,590 1, 245, 012 
TOOT A sch eked uisi b vé AAA QE AV TRAE 4,921,701 | 4,859,373 | 2,074,663 1, 425, 026 
TODS erat na e eee a esc UV EUR EC 5, 947,272 | 5,521,160 | 2,525, 294 1, 531, 562 
1899 co) oven ea et A EUN ees EE xw ets 6, 544,956 | 6,033,341 | 3,374,183 1, 786, 009 
iiri Mti eA M DR UPPER 7,804,879 | 6,901,637 | 4,187,630 1, 999, 797 
y A muse nee poo P dun EE EC atis cue 8,427,574 | 6,736,107 | 5,174,160 1, 856, 677 
jp Ip TEES 7,049, 805 | 7,431,687 | 5,463, 791 2, 081, 218 


aIncluding production of Tazewell County, Virginia. 
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In order to show the great advance made by West Virginia as a coal- 
producing State, the following table has been prepared. The state- 
ment shows that there has only been one exception in twenty-three 
years to a steadily increasing output, and that during this period the 
average annual increase has exceeded 1,000,000 short tons. 


Annual increase in the coal production of West Virginia, 1880-1902. 


[Short tons.] 
Year. Quantity. Year. Quantity. 

1881 over 1880 ...... 5. o ee o re nno 112,000 || 1894 over 1893......................... 919, 179 
A ERRORIS 560, 000 pala 
rd Total increase in fourteen years.| 10,059, 757 
1883 over 1882 1... e eccesso 95, 833 Deis in 1895 939. 796 

1884 over 1883 ........... eese nene 1, 024, 167 A ut eg P 
1885 over 1884 ................ ellus. 9, 062 Total increase in fifteen years..| 9,819,961 
1886 over 1885 .................. eese 636, 734 || 1896 over 1895.................... e eee 1, 488, 335 
1887 over 1886... Veo y EE EE RET ERE. 875, 824 || 1897 over 1896...................-. eee 1,371, 863 
1888 over 1887 .................-..-. ee. 617,180 || 1898 over 1897................ ce rene 2, 452, 840 
1889 over 1888 .................. eee. 733,080 |, 1899 over 1898..................- esee 2,551, 996 
1890 over 1889 ................- ee eeee 1,162,774 || 1900 over 1899......................... 3, 391, 212 
1891 over 1890 .................-... eee 1,826,011 || 1901 over 1900......................... 1, 421, 195 
1892 over 189] ......z24 E ER ERR 518,090 || 1902 over 1901......................... 602, 424 
aaa dep Mu E ee es 969, 823 MESURER 
1033 ayer Td , Total increase in 23 years ...... 23, 002, 826 


Average annual increase............. 1, 000, 123 


The annual production of coal in West Virginia since 1873 has been 
as follows: 


Coal production of West Virginia, 1873-1902. 


[Short tons.] 


Year. Quantity. Year. Quantity. 
ISTO es cee A as 672,000 IRRR Lucca osse un ewan ade RR oe mne 5, 498, 800 
yr cnr 1,120,000- TORO sr Veo eau Qe Cte See x edad s 6, 231, 880 
18275 ores ea eroe s ee eaeat 1,120,000 || TBO UL c euis ea d Rs exte Re uiia tae 7,394, 654 
AA eua E EE EE E RV H EAM 896, 000 j| PSOE ess dis cR nu 9, 220. 665 
INTE A A p e I e ERES DEFINE SE 1; 120;000-1| IO zac exerc Sem Rcx bel 9, 738, 755 
1878 P TM UR A UU NUR 1,120,000 | ISI. cece a RES Ra aru res 10, 708,578 
jr! m MEE 1,400, 000.1! 1891... 5i soria A e 11, 627, 757 
1880 cuco tna AS 1,008,000 || 1d tarada 11,387. 961 
TSS] S oecoeY evo a d^ cen sees GE s bre E ER E 1,680,000 || 1806.2 7.1: o E ce ese e ash en ROC wees 12, 876, 296 
A R4 mE AEN URGA Derek EA 2 240,000. || IN ons la E xara RE reed e de 14, 248, 159 
DOSS swiss cia Meigs Curbed a Vie xls E 2,335,833 AOD cue cde ent aat ee cts m SA A RR Nr 16, 700, 999 
I Kotas o iss wv estewP A Rs ERE dd 3,360, 000 || IBI Pr Pr 19, 252, 995 
[o A cen dees aaa a Sc 8:369: 062-1 TOO 54 Rue AIRE iaa ia 22, 647, 207 
AA E AA 4,000, 190- || 1901. uc aci Ier EROS a 24, 068, 402 
INST. Qe lv E RES T VERREM rique Des 4,881,020 4| 1902... rue RO RR n nhac e 24, 570, 826 
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WYOMING. 


The total production in 1902, 4,429,491 short tons; spot value, 
$5,236,339. 

Wyoming is numbered among the seven States whose coal output in 
1902 was less than that of 1901. It moreover had the distinction, 
shared only in slighter degree by Oregon, of having the value decrease 
in greater ratio than the production. Compared with 1901 the pro- 
duction of coal in Wyoming last year shows a decrease of 55,883 short 
tons, or 1.25 per cent, in quantity, and of $824,123, or 13.6 per cent, 
in value. The productive efficiency of the men employed also showed 
a decrease. Wyoming stands next to Maryland (which ranks first) in 
the average tonnage produced per man in both 1901 and 1902, and 
there was only one other instance except Maryland in 1901 (West Vir- 
ginia) and one in 1902 (Pennsylvania, bituminous) in which Wyoming 
did not produce more coal per man per day than any other State. 
The average output per man for the year, however, decreased from 
871 tons in 1901 to 843.7 tons in 1902, while the average per day fell 
off from 3.51 tons to 3.4 tons. Part of this decreased tonnage per 
man was doubtless due to the decrease in the use of mining machines 
in 1902, the machine-mined product having fallen from 804,826 tons 
in 1901 to 588,302 tons in 1902. | 
(The details of production, by counties, during the last two years are 
shown in the following tables: 


Coal production of Wyoming in 1901, by counties. 


Sold to Aver- | AVer 
Loaded at ocal ass si Made | rota] is à age | Average 
es e nes for O O num- ¡num 
County for ship- landused| stea into , (h peee 


ber of | of em- 
En | days |ployees. 
* | active. 


m 
ment. | byem- land heat.| CK: 


———— mt | | CS |——Ó | ————— | rt 


Short 

tons. 

580, 626 | $825,291 | $1.56 253 685 
59, 190 118,380 | 2.00 235 85 
11,158 21,263 | 1.91 309 12 
1,706,880 | 2,457,780 | 1.44 245 2,171 
1, 439,147 | 1,635,251 | 1.14 223 1, 326 
10, 465 21,855 | 2.09 200 17 

728, 908 980,692 | 1.35 293 905 
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Coal production of Wyoming in 1902, by counties. 


65, 184 
1,517, 583 
1, 520, 636 


— ef A — —— | e—a  —_ |) u—_— 


Total Total 
quantity. | value. 
Short 
tons. 
382, 207 | $461,838 
72, 829 96, 690 


1,596, 840 | 1, 821, 545 


Aver- 
e 

price 
r 


n. 


Aver- 
age | Average 
num- | number 
ber of | of em- 
days | ployees. 
active. 
185 559 
208 11 
223 1,979 
269 | 1, 536 
800 1,065 
248 | 5, 250 


a Bighorn, Crook, Fremont, Johnson, Natrona, Sheridan, and Weston. 


The distribution of the product for consumption since 1889 and the 
annual output of the State since 1868 are shown in the following 


Distribution of the coal product of Wyoming, 1889-1902. 


tables: 
| Sold to 
Loaded at) local 
Year. lor hip anda ed 
ment. by em- 
ployees. 
Short Short 
tona. tona. 
1889......... 1, 854, 443 15, 433 
1890......... 1, 835, 299 28, 540 
1891......... 2, 229, 401 83, 558 
1892......... 2, 878, 657 27,054 
1898.......... 2, 280, 685 64, 188 
1894......... 2, 309, 934 21,482 
1895......... 2, 106, 937 85, 628 
1896......... 2, 102, 468 17, 867 
1897......... 2, 435,091 17,845 
1898......... 2, 698, 326 21, 655 
1899......... 3, 584, 667 32, 429 
1900......... 8, 776, 954 28, 419 
1901......... 4, 222, 524 31, 961 
1902......... 4, 144, 450 87,101 


Used at 
minesfor 
steam 


and heat. 


188, 196 
176, 769 
195, 059 
209, 455 


—————À | —— M |————— 1 ———————— 


1, 888, 947 
1, 870, 366 
2, 827, 841 
2, 508, 839 
2, 489, 311 
2, 417, 463 
2, 246, 911 
2, 229, 624 
2, 597, 886 
2, 868, 812 
8, 887, 892 
4, 014, 602 
4, 485,374 
4, 429, 491 


$1,748,617 
3, 183, 669 
8, 555, 275 
8, 168, 776 
3, 290, 904 
8, 170, 892 
2, 977, 901 
2, 904, 185 
8, 186, 694 
8, 664, 190 
4, 742, 525 
5, 457, 953 
6, 060, 462 
5, 236, 339 


8, 411 
8, 138 
8,378 
8, 082 

8,449 
2,949 
8, 187 
8, 476 
4, 697 
5, 882 
5, 151 
5, 250 
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Total annual production of coal in Wyoming, 1868-1902. 


(Short tons.) 
Year. Quantity. Year. Quantity. 

hc rper DR AA es ERE escent anes ege x Yu 829, 355 
ito "-———————— ee 49,382. ||- 1887... aua a 1,170,318 
1870 O 105,295 || 1888.. adi 1, 481, 540 
INT] ow A E T 147.928. ]| 1889... oae ve UR ES ESAE E A NER E ETEPEES 1,388, 947 
1879 i. sioe eR ERE exUEOY x AXSPEMER EIE 221,745 || 1800... oso ode eee RE n dati eevetcesds 1, 870, 366 
TOTS cian es e UNE du USG 259. 700 || 1801.52 cocoa ed rep eae EE sees 2, 327, 841 
A a ae Te a 219,061 || 1809. iii 2, 503, 839 
IBID iced VER a e ute eei 300, 808 || 1B089. wee cLsitetesserterele tesi esante 2, 439, 311 
IBI coat ccr O A M pee 334, 560-|| 1894. eco caecee eiue eto tere RA : 2, 417, 463 
INTR Cees MEO En A en 242, 853 || IA OI 2,246,911 
A aE 333,200 || 1806. coe al 2, 229, 624 
jy, A Tw 400,991 || 1897. 24:92 ie a RR ses Seceese chan mE 2, 597, 886 
jo e — ———— sc b2T. BIT IO eeu eseuzees ew EQUUS e MEE 2, 863, 812 
TSS CECI D 628, 181 || 1899... coe oveeevezRs ce  ohetU ex ey EET 8, 837, 392 
1682 PER 707,164 || 1900.25 or ex ER IxTRPerexR v e RE FRE 4,014, 602 
o ou ee saa tates Os DRM a ERU RAN 779, 689- || 1901... 5 eee o Sere ee hp I DER RES 4, 485, 374 
Dp. nea pM area E E E Oo amr 902,620 || 1002. sac cin "pe et ner nent 4,429, 491 
A nt ——— 807, 328 
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COKE. 


By Epwarp W. PARKER. 


INTRODUCTION. 


In the present chapter, as in the preceding ones of the series, the 
use of the word ‘‘ coke" is limited to the product obtained by the dis- 
tillation or partial combustion of bituminous coal in ovens, either with 
or without the recovery of the by-products of gas, tar, and ammonia. 
What is known as **gas-house coke," which is a by-product in the 
manufacture of illuminating gas, is not considered in this report. 
Until 1893 practically all of the coke made in the United States was 
the product of what is commonly known as the beehive oven, the name 
being derived from the design of the combustion chamber, which is 
similar in shape to that of the conventional beehive. A few experi- 
mental plants of Coppée, Thomas, Welsh, and other designers have 
been tried, but have not given so satisfactory results as the ordinary 
beehive type of oven. 

During the last decade, however, there has been a steady and note- 
worthy development of coke manufacture in retort or by-product 
ovens, which, if continued, will cause the gradual shifting of the coke- 
making industry from the vicinity of the coal mines to the manufactur- 
ing centers, where markets for by-products are available. Although 
in some instances the coke product from these retort ovens is a second- 
ary and not the primary product, the manufacture of such coke is 
considered as properly coming within the scope of this investigation. 
The location of the plant determines to some extent whether the coke 
is to be the primary product, but whether primary or secondary, it is 
suitable for metallurgical purposes and comes into direct competition 
with beehive coke. Moreover, a large amount of beehive coke is now 
prepared for household consumption, and it is impossible to confine 
this report to the production of blast furnace or foundry coke. 

The production of by-product coke is considered in the subsequent 
pages of this chapter; but the statistics relating to the production of 
gas, tar, and ammonia in retort ovens are included in another chapter, 
8 special report on these subjects having been prepared for the present 
volume of Mineral Resources. 

M R 1902—29 449 


450 MINERAL RESOURCES. 


The coal consumed in the manufacture of coke in the United States 
is drawn from six of the seven bituminous coal fields, namely: (1) The 
Appalachian field, embracing the great coking-coal regions of Penn- 
sylvania, Virginia, West Virginia, Ohio, Georgia, Alabama, Tennessee, 
and eastern Kentucky; (2) the Eastern Interior field, which includes 
the coal areas of Illinois, Indiana, and western Kentucky; (3) the 
Western Interior field, embracing the States of Iowa, Kansas, Mis- 
souri, and Nebraska; (4) the Southwestern field, including Arkansas, 
Indian Territory, and Texas; (5) the Rocky Mountain field, including 
Colorado, New Mexico, Utah, Montana, South Dakota, and Wyoming; 
(6) the Pacific Coast field, in which the only coking coals are found in 
the State of Washington. The coal of the Northern Interior field, 
lying wholly within Michigan, has not so far been used for coke. 

A considerable amount of coke is made in States in which there are 
no coal fields, namely, Massachusetts, New York, New Jersey, and 
Wisconsin. The ovens in Michigan and those under construction in 
Maryland (near Baltimore) are or will be fed with coal from other 
States. With the exception of the few bechive ovens in Wisconsin, 
all of the plants outside of the coking-coal fields are retort ovens. 

The writer again desires to make special acknowledgment of the 
assistance rendered by Miss Delle Hill, of Pittsburg, in the prepara- 
tion of the tables presented with this report. The accuracy and com- 
pleteness of these tabulated statements as prepared by Miss Hill deserve 
particular recognition. 

The unit of measurement used in this chapter is uniformly the short 
ton of 2,000 pounds. 


PRODUCTION. 


Coke production in the United States in 1902 exceeded that of any 
year in our history. The product, which includes the output from 
retort or by-product ovens, amounted, in 1902, to 25,401,730 short 
tons, as compared with 21,795,883 short tons in 1901, and with 
20,533,348 short tons in1900. The increase in 1902 over 1901 amounted 
to 3,605,847 short tons, or 16.5 per cent. Large as this increase was, 
it was considerably less than it would have been had the transportation 
facilities been commensurate with the demand for coke and with the 
productive capacity of the ovens. During the greater part of the 
year operators were kept at a disadvantage by the inability of the rail- 
roads to supply cars and motive power to handle the output. This ` 
condition was particularly evident in the Connellsville region of Penn- 
sylvania, where at times it was necessary to put & number of ovens 
out of blast on account of the accumulated stocks which overtaxed 
the storage capacity at the ovens. 

The unprecedented production of coke in 1902 was accompanied by 
an increase in value which was even more worthy of note. Theaverage 
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price perton at the ovens was the highest recorded in a period of twenty- 
three years, and the total value reached the high figure of $63,339,167, 
an increase over the preceding year of $18,893,244, or 42.5 per cent. 
The value of the coal used in the manufacture of coke in 1902 exceeded 
that of 1901 by $7,922,563, from which it appears that the value of 
the coke product increased $10,970,681 over and above the increased 
value of the coal used in its production. Prices for coke during the 
strike in the anthracite coal fields reached an abnormally high stage, 
as much as $15 per ton being reported as paid for this fuel at one 
time. In 1901 the highest price obtained for Connellsville furnace 
coke was $4.25, which was paid during March and April of that year. 
In September and October of 1902, while contract coke was nominally 
quoted at $3 per ton, consumers were paying from $10 to $12 per ton 
for prompt delivery. With the termination of the anthracite strike 
in the latter part of October prices for coke quickly declined; but 
they did not reach the comparatively low level that prevailed in the 
early part of the year. In December furnace coke for prompt deliv- 
ery was commanding $5 and $6 per ton, and contracts for delivery in 
the first six months of 1903 were made at from $3.75 to $4 per ton. 
These prices showed a decided advance over December, 1901, and 
January, 1902, when contracts for Connellsville furnace coke were 
made at $2.25 per ton, coke for prompt delivery bringing $3.50 and 
$3.75 per ton. 

In considering the total value and average price for the entire coke 
product of the United States as presented in this report, it must be 
remembered that in many cases the values are arbitrarily fixed. A 
number of the larger manufacturers operate blast furnaces in connec- 
tion with their coal-mining and coke-making business. In such cases 
the coke product is sometimes charged against the furnace depart- 
ments at cost, and sometimes at a figure, based upon the cost of coal 
mining and coke making, plus a percentage of profit on these opera- 
tions. The value is not fixed by the market value. In other cases 
the value is estimated upon the average prices for coke of a similar 
quality produced and sold in the immediate vicinity. The H. C. Frick 
Coke Company, of Pittsburg, the largest single producer of coke in 
the United States, is now no longer in the market as a seller of coke, 
its entire product being taken by the United States Steel Corporation, 
. of which the Frick company is a component part. 

During 1902 there were 69,069 coke ovens in existence in the United 
States, as compared with 62,951 ovens in 1901. Of these 69,069 ovens, 
1,945 were idle throughout the entire year, leavingatotalof 67,124active 
ovens, which produced an average of 378.4 tons per oven. The total 
number in 1902 included 1,663 by-product recovery ovens, which pro- 
duced 1,403,588 tons of coke, an average of 844 tons of coke per oven. 
There were under construction at the close of 1902, 8,758 new ovens, 
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of which 1,346 were of the retort or by-product type. The number of 
completed retort ovens increased from 1,165 in 1901 to 1,663 in 1902, 
and the output of retort-oven coke increased during the same period 
from 1,179,900 tons to 1,403,588 tons. 

Counting each bank of ovens as a separate establishment, the returns 
for 1902 show a total of 456 establishments, as compared with 423 in 
1901. Thirty-five establishments, all comparatively unimportant, were 
idle throughout the year. There were also 29 new establishments 
whose ovens were not completed at the close of 1902. 

The details of the production of coke in 1901 and 1902 are presented, 
by States and Territories, in the following tables: 


Manufacture of coke in the United States, by States and Territories, tn 1901. 


Ovens. 


State or Territory. | ‘lish. | — — T gama | Coal used. | of cont | Coke pro- [Total valuel f coke 
ments.| Built. ing. in coke. : | * |perton 
Short tons. | Per ct. | Short tons. 
Alabama.............. 31 7,136 535 | 3,849,908 55.8 | 2,148,911 | $6,062,616 | $2.82 
Coloradoa............. 15| 2,060} 1,203] 1,148,901 | 58.4 671,303 | 1,626,279 | 2.42 
Georgi& ............... 2 510 0 89, 919 60.7 54, 550 154, 625 2.83 
Indian Territory ...... 3 230 0 74, 746 50 37,374 154, 831 4.14 
Kansas................ 12 98 3 11, 629 61.4 7,138 15,079 2.11 
Kentucky............. 5 461 0 204, 297 49 100, 285 208, 015 2.07 
Maryland ............. 1 0 DOO A A A oie n cii er. 
Missouri............... 3 9 0 9, 041 52.6 4,749 9, 968 2. 099 
Montana .............. 3 328 111 102, 950 55.4 57,004 337, 381 6.918 
New Jersev............ 1 0 A AO commen wom re EP e Edu. 
New Mexico .......... 2 126 0 72, 350 57.5 41, 613 118, 368 2.84 
ORIG oos ee ERES 8 419 0 162, 624 66.9 108, 774 299, 430 2.75 
Pennsylvania......... 188 | 34,906 832 | 21,736,467 | 66 | 14,355,917 | 27,066,361 | 1.885 
cO OE 14 2,135 258 739, 246 54.6 404,017 952, 782 2.358 
Utahban.. |a 204 eee ae ME IP, RA E 
Virginia .............. : 7 2,775 O | 1,400, 231 64.7 907,130 | 1,483,670 1. 635 
Washington........... 4 148 | 100 78,393 62. 7 49, 197 239, 028 4. 858 
West Virginia......... 112| 11,54 | 1,254] 3,734,076 | 61.1| 2,283,700 | 4,110,011 | 1.80 
Illinois... eis 3 154 0 
Indians ees 1 54 0 
Massachusetts......... 1 400 0 
Michigan ............. 2 30 45 793,187 | 71.1 564,191 | 1,607,476 | 2.849 
New York............. 2 30 564 
Wisconsin............. 1 120 0 
Wyoming ............. 1 74 0 
Totals ad onc 423 |c63,951 | 45,205 | 34,207,965 | 63.7 | 21,795, 883 | 44,445,923 | 2.039 


a Includes the production of Utah. 

bIncluded with Colorado. 

c Includes 375 Semet-Solvay, 730 Otto-Hoffman, and 60 Newton-Chambers ovens. 
d Includes 210 Semet-Solvay, 896 Otto-Hoffman, and 427 Schniewind ovens. 
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Manufacture of coke in the United States, by States and Territories, in 1902. 


Ovens. E 
State or Territory. pud /. — | muilg. | Coal used. a di eoe Fo ne EO BUE Bed 
ments.| Built. ing. in coke. i per ton. 
Short tons. | Per ct. | Short tons. 
Alabama.............. 37 7,571 1,334 | 4,237,491 60.2 | 2,552,246 | $8,300,838 | $3.25 
Coloradoa............. 15 3, 010 363 | 1,695, 188 59.2 | 1,003,393 | 2,754, 341 2.74 
Georgia ............... 2 492 88 129, 642 63.3 82, 064 298, 963 3. 643 
Indian Territory...... 4 280 0 110, 934 44.6 49, 441 202, 921 4.10 
Kansas................ 10 97 12 35, 827 58.3 20, 902 54, 702 2.617 
Kentucky............. 7 485 12 265, 121 47.8 126, 879 817,875 2. 505 
Maryland............. 1 0 200: A A ooo tatis AAA AA 
Missouri .............. 2 8 0 10, 430 55.4 9, 780 14, 450 2.50 
Montana.............. 8 410 0 99, 628 53.7 53, 463 360, 927 6. 75 
New Jersey ........... “1 100 A A A A aan 
New Mexico .......... 2 126 0 40, 943 56.9 23, 296 74,051 3.178 
OO iaces uses ci ans 9 449 60 219, 401 66. 6 146, 099 492, 793 3. 37 
Pennsylvania......... 196 | 36,609 2,332 | 25,017,326 65.9 | 16,497,910 | 88, 451, 722 2.33 
Tennessee ............ 15| 2,269 116 | 1,025,864 | 54.6 560,006 | 1,597,041 | 2.85 
A 2 404 AAA A A A obice 
Virginia ........ ad 14 2, 974 1,208 | 1,716,110 65.5 | 1,124,572 | 2,322,228 2. 065 
Washington........... 5 231 0 68, 546 58.8 40, 305 199, 195 4.94 
West Virginia......... 120 | 12,656 | 2,341 | 4,078,579 | 61.7 | 2,516,505 | 5,833,226 | 2.318 
Illinois................ 3 149 0 
Indiana............... 1 50 0 
Massachusetts ........ 1 400 0 
Michigan ............. 2 75 60 852, 977 70.2 598,869 | 2,063, 594 3. 446 
New York ............ 2 30 574 
Wisconsin............. 1 120 108 
Wyoming ............. 1 7A 0 
Tola 456 | c 69,069 | 48,758 | 39, 604, 007 64.1 | 25, 401,730 | 63, 339, 167 2. 49 


aIncludes the production of Utah. 

b Included with Colorado. 

o Includes 525 Semet-Solvay, 1,067 Otto-Hoffman, 60 Newton-Chambers, and 15 Schniewind ovens. 

d Includes 210 Semet-Solvay, 664 Otto-Hoffman, 412 Schniewind ovens, and 60 retort coke ovens. 

There were only two coke-producing States and one Territory in 
which the production in 1902 did not exceed that of the preceding 
year. Two of these, Montana and New Mexico, were in the Rocky 
Mountain region, and one, Washington, was on the Pacific Coast. 
All of the Eastern States and of the Middle Western States increased 
their production. The largest amount of increase was naturally in 
Pennsylvania, where the output increased from 14,355,917 short tons 
in 1901 to'16,497,910 tons in 1902, a gain of 2,141,993 tons, or 14.9 
per cent. Alabama’s production increased 403,335 tons, or 18.8 per 
cent, from 2,148,911 tons in 1901 to 2,552,946 tons in 1902. The 
greatest proportionate increase in production among the larger coal- 
producing States was in Colorado, where the product advanced from 
671,303 tons to 1,003,393 tons, an increase of 332,090 tons, or almost 
90 per cent. The production in West Virginia, which in 1901 was 
less than in the preceding year, increased in 1902 to 2,516,505 tons. 
Virginia and Tennessee also showed substantial gains. 
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The increases and decreases in the several States during 1902, as 
compared with 1901, are shown in the following table: 


Increases and decreases in coke production, by States, in 1902, as compared with 1901. 


—————— ———— 


Production. Increase. Decrease. 


State or Territory. CR rm cu c CE NU RING UNSERE 
1901. 1902, Quantity. | Percent.| Quantity. | Percent. 
Short tons. | Short tona. | Short tona. Short tons. 
A eer E eV vIsSS 2, 148, 911 2,5592, 246 403, 335 IBS. T sts exu woo cs da 
Colorado0, ccs ase A 671,303 | 1,003,393 332, 090 49.47 |... 2. cues’ a 
Georgia .............. A Shenae 54, 550 82,064 27,514 DO: 34. loose ex Rs | ás 
Indian Territory ................. 37,374 49, 441 12, 067 32.99. Lob weise o ere es 
A ce tor WR RE Wa SES 7,138 20, 902 13, 764 199785. ouo sa eens eo ee we 
Kentucky s oc eae pec er RES E 100, 285 126, 879 26, 594 UU. DU AA uox ios d oat 
Missouri curie ra da 4, 749 5, 780 1,031 21/711: A esu ea vanus 
Montana .................... eee 57, 004 53, 463 AA [sex cres 3, 541 6.21 
New Mexico ..................... 41, 643 23. UD. lve atta EA bas ui ue 18, 347 44. 06 
A us pae ed P ERE 108, 774 146, 099 37, 325 MOL oot A 
Pennsylvania..........2.-..ece0- | 14,355,917 | 16,497,910 | 2,141,993 | 14.92 |............]..- ees 
Tennessee..............-- eere eee | 404, 017 560, 006 155, 989 O A sop eatis 
Vi Spee rn UU 907,130 | 1,124,572 217, 442 UIS run ERN A 
Washington.................. eee. 49, 197 40: 305 || ases Rats AA 8, 892 18.07 
West Virginia.................... 2,283,700 | 2,516,505 232, 805 10.19 152 A ety LS 
TIN NOs 2 ll ev e nEEEREE EIER 
Indis A 
Massachusetts ................... 
Michigan dcir erar Ass 664, 191 598, 869 34, 678 6:15 AA aum 
NOW YOIE e I ea REPE a Ra n 
MISCODRI uo ono sek ye 
Wyoming................ ecce 
Total acia | 21,795,883 | 25,401,730 | 3,605,547 [RS A SNP eee eee 


aIncludes Utah. 


The earliest record of coke production in the United States was that 
made during the census year of 1880. In that year the total produc- 
tion of coke amounted to 3,338,300 short tons. From 1855, when the 
use of anthracite coal for iron making surpassed charcoal, to 1875, 
most of the pig iron manufactured in the United States had been made 
with the use of anthracite coal. Since 1875 the increase in production 
and use of coke has rapidly supplanted the use of anthracite coal for 
iron making, and now little of our large iron tonnage is produced in 
anthracite furnaces. A comprehensive idea of the growth of the 
coking industry in the United States is obtained by dividing the his- 
tory of the last twenty years into five-year periods. The average pro- 
duction for the three years, 1880 to 1882, was about 4,000,000 tons a 
year. In the five years from 1883 to 1887, inclusive, the average pro- 
duction amounted to 5,980,459 short tons. "The average for the next 
five years, from 1888 to 1892, was nearly double that of the preceding 
five years, amounting to 10,533,918 tons. This period was followed 
by the panic years of 1893, 1894, and 1895, and the coke production 
showed only a small increase in the next five years, averaging during 
that time 11,418,536 tons per year. The return of prosperous condi- 
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tions which began in 1896 has shown no decided setback since that 
. time and the production of coke during the five years from 1898 to 
1902, inclusive, obtained an average of 20,689,347 tons, and exceeded 
for the first time a total of 25,000,000 tons in 1902. 

In the following table are consolidated the statistics of the manu- 
facture of coke in the United States from 1880 to 1902, inclusive: 


Statistics of the manufacture of coke in the United States, 1880-1902. 


Estab- wee | Coke pro. | Total value |Yalue of] viel 
Year. lish- Buila- | Coal used. duced of cokeat | ovens | of coal 
ments.: Bullt. ing | vu Ovens. per ton, [in coke. 
Short tons. Short tona. Per ct. 
1880............. 186 | 12,372 | 1,159 5, 237, 741 3, 338, 300 $6, 631,267 | $1.99 63 
188) A | 197 | 14,119 | 1,005 6, 546, 662 4,113, 760 7, 725, 175 1. 88 63 
1882. eats ex | 215 | 16,356 712 7,577,648 4,793, 321 8, 462, 167 1.77 63 
1883............. | 3| 18,30 407 8, 516, 670 5, 464, 721 8,121,607 | 1.49 64 
e  —— 250 | 19,557 812 7,951, 974 4,873, 805 7,242,878 1.49 61 
e AA 233 | 20,116 432 8,071, 126 5, 106, 696 7,629, 118 1. 49 63 
1086. 222 | 22,597 | 4,154 10, 688, 972 6, 845, 369 11, 153, 366 1. 63 64 
TBST AA 270 | 26,001 3, 584 11,859, 752 7,611,705 15, 321, 116 2.01 64 
I88B qid Eus 261 30,059 | 2,587 12, 945, 350 8, 510, 030 12, 445, 903 1. 46 66 
1889 bes I 252 | 34,165 | 2,115 15, 960, 973 10, 253, 022 16, 630, 301 1.62 64 
SS coco ves 253 | 37,158 | 1,547 18, 005, 209 11,508, 021 23, 215, 302 2.02 64 
TIROL. sicarios 243 | 40,245 911 16, 344, 540 10, 352, 688 20, 323, 216 1.97 63 
LIL 261 | 42,002 1,893 18, 813, 337 12, 010, 829 28, 536; 141 1.96 64 
TSS EEA 258 | 44,201 717 14, 917, 146 9, 477, 580 16,523, 714 1. 74 63.5 
1891. uro aes 260 | 44,772 591 | «14,348,750 9, 203, 632 | a 12, 328, 856 1.34 64 
1895... oou 265 | 45,565 638 20, 848, 323 13, 333, 714 | +19,234,319 1. 44 64 
1590 ze . $41 | 46,94 383 18, 694, 422 11, 788, 773 21, 660, 729 1.837 63 
Ios 336 | 47,668 575 20, 907, 319 13, 258, 984 22,102,514 1. 603 63.5 
1898............. 341 | 48,383 | 1,018 25, 249, 570 16, 047, 209 25, 586, 699 1. 594 63. 6 
1890.5. 0229224 343 | 49,603 | 4,037 30, 219, 343 19, 668, 569 34, 670, 417 1.76 65.1 
1900.5 2229s 396 | 58,484 | 5,804 32,113, 543 20, 533, 348 47, 443, 331 2.31 63.9 ° 
IO Ems 423 | 63,951 | 5,205 34, 207, 965 21, 795, 883 44, 445, 923 2. 039 63.7 
1900.5 45 ett 456 69, 069 8,758 39, 604, 007 | 25, 401, 730 63, 339, 167 2. 49 64.1 
a Excluding New York. b Excluding New York and Texas. 


NUMBER OF COKE WORKS IN UNITED STATES. 


The total number of establishments manufacturing coke in the 
United States for each year since 1880 is shown in the following table, 
together with those reported for the census years ending June 30, 1850, 
1860, 1870, and 1880. For the details in regard to the number of 
establishments in each State the reader is referred to the discussion of 
the production of coke by States in the subsequent part of this report. 
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Number of coke establishments in the United States since 1850. 


Year. Number. Year. _ | Number. 
1850 (census year)......oooooooooooooooo.o. 4 || 1890, December 31 .....................- 253 
1860 (census year).................. eese. 21 || 1891, December 31 ...................... 243 
1870 (census year)....................... 25 || 1892, December 31 ...................... 261 
1880 (census year)................. eese 149 || 1893, December 81 .....................- 258 
1880, December 31 ....................... 186 || 1894, December 31 ...................... 260 
1881, December 31 ....................... 197 || 1895, December 31 ...................... 265 
1882, December 31 ....................... 215 || 1896, December 31 ...................... 841 
1883, December 31 ...............,....... 231 || 1897, December 31 ...................... 336 
1884, December 31 ....................... 250 || 1898, December 31 ...................... 341 
1885, December 31 ......oooooooomo.oooo.. 233 || 1899, December 31 ...................--- 348 
1886, December 31 ....................... 222 || 1900, December 31 .....................-. 896 
1887, December 31 ....................... 270 || 1901, December 31 ....................-. 423 
1888, December 31 ....................... 261 || 1902, December 31 .....................- 456 
1889, December 31 ....................... 253 


The 456 establishments which were in existence on December 31, 
1902, included 29, with a total of 4,878 ovens, which were not entirely 
completed before the close of the year and did not contribute to the 


- production in 1902. There were also 35 establishments, having a total 


of 1,539 ovens, whose ovens were not operated at all during the entire 
year. These idle plants were all comparatively small, averaging only 
44 ovens to the establishment. 

In this report the word “‘ establishment” is used to designate the 
number of banks of ovens which were in existence, whether operated 
or idle, and whether they reported from one central office or separately. 
Prior to 1896 it was customary to include under one establishment all 
the coke works reported from one general office, hence there is an 


` apparently large increase in the number of establishments in 1896 as 


compared with the preceding years. 

Excluding the number of establishments which did not produce coke 
in 1902—that is to say, 35 old ones that were idle and 29 new ones 
which had not begun operations—the total number of active plants 
last year was 392, a little over double the number which produced 
coke in the United States in 1880. In that year there were 186 coke- 
making establishments in the United States which produced a total of 
3,338,300 tons, an average of 17,948 tons to each establishment. In 
1902, considering each bank of ovens as a separate establishment, the 
average productive capacity for each plant was 64,800 tons, or 3.6 
times the average producing capacity in 1880. 

The following tables show the number of coke ovens in existence in 
each State and Territory for the five years from 1898 to 1902, and the 
total number of ovens in existence in each year since 1880. The 
increase in the number of ovens in the three years from 1899 to 1902 
was equal to the increase in twelve years from 1888 to 1899. The 
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69,069 ovens completed at the end of 1902 include 1,663 by-product 
recovery ovens: 


Number of coke ovens in each State at the close of each year, 1898-1902. 


State or Territory. 1898. 1899. 1900. 1901. 1902. 

Alabama PC ——" 5, 456 5, 599 6, 529 7, 136 7,571 
Colorado «o ioiass ox ERE IV URMEER S n oats RM 1,253 1, 243 1, 488 2, 060 3,010 
bic, MP" eo ere ees 350 350 480 510 492 
DBO e ——!—À—— — — 126 180 154 154 149 
DIDIT SA OTT 94 52 54 54 50 
Indian Territory ocacion rra e 130 130 230 230 290 
Kansas ii € 47 96 91 98 97 
KeODtUCE osseo ——Á———À——— AQ 292 300 458 461 485 
Massachusetts cnc oe ence ld 400 400 400 400 
| [td C P ee ET A A A EA 30 75 
MISSOUI AA eor eR Hee aD RED IE 8 12 10 9 8 
Montana A DR RD px RR EE EET ea 818 303 342 328 410 
New Jerniey cedo eri oan ieee deus xa lia a dae ose natu ue eds 100 
New (oor PR ioe ee as 126 126 126 126 126 
New York: ciar RR i D eS E ER ESSO PUE 25 25 30 30 30 
ORIG Cp" Seen red eee 441 385 369 419 449 
Pennsylvania coi ss 27,157 27,591 32, 548 34, 906 36, 609 
Tennessee .oconocesesscexuahka crees Re qu A S S OLET 1, 949 2, 040 2,107 2,135 2, 269 
gU 7 MMC RE 0 0 0 0 0 
Ulla 104 104 204 204 404 
e cT 1,564 1, 588 2,331 2,775 2, 974 
Washington ici a REOsEUcNP e RE CPSA, 90 90 90 148 231 
West Virginia ooo 8, 659 8, 846 10, 249 11,544 12, 656 
WISCONSI Dolce v se Pea Meuectur EE E daa ua eerie 120 120 120 120 120 
Wyoming... ececcoicc suu cox Core dete ash QUE ale es 74 7A 74 74 74 

TOM a a ais) 48,383 | 49,603 | 58,484] 63,951 | 69,069 


Year. Ovens. Year. Ovens. Year. Ovens. 

1880 CNN 12,372 | 1888....... eee € 30,059 || 1896..............----- 46, 944 
LS RR ERE 14,119 || 1889................... 34,165 || 1897..........- eee 47,668 
A 16,356 || 1990......oomooccoomo.. 87,168 || 1898.....ooococccocooo. 48, 388 
e An 18,304. || OL coins 40,057 | 3809. ota 49, 608 
E PSE REOS 19,557 || 1892..................- 42,002 | 1900.................-- 58, 484 
ld 20,116 | 1893................--- 44, 201 | 190] eds nent tak eed 63,951 
A 22,697 || 1894........... e eess- 44,772 1 192............s sees 69, 069 
1887......... ERES 26,001 || 1895...............-.--- 


ion 


1n connection with the increase in the number of establishments in 
the United States, comment was made upon the increased productive 
capacity of each plant. This feature is also strikingly illustrated in 
the increased capacity of the individual ovens. In 1880, 12,372 ovens 
produced a total output of 3,338,300 short tons of coke, or an average 
of 270 short tons per oven. Excluding the old-established plants 
which were idle throughout 1902 and the new ovens which had been 
completed but had not been put in blast at the beginning of 1908, 
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there were in active operation last year a total of 67,124 ovens which 
produced a total of 25,401,730 short tons of coke, an average of 378.4 
tons per oven. In 1901 the total number of active ovens was 61,396, 
which produced a total of 21,795,883 short tons of coke, an average of 
855 tons per oven, showing that the average productive capacity of 
each oven in 1902 exceeded that of the preceding year by 23.4 tons. 
The 1,663 by-product ovens in operation in 1902 produced an average 
of 844 tons of coke per oven, as against an average of 1,013 tons pro- 
duced by the 1,165 by-product ovens in operation in 1901. The 
decrease in the average production of these by-product ovens in 1902 
was due to the fact that nearly 500 of these ovens were not completed 
and put in blast until after the beginning, some of them not until 
nearly the close, of the year. 

The following table shows the number of ovens in course of con- 
struction at the end of each year since 1880. This table is not intended 
to represent the increase in the number of new ovens from. year to 
year, nor does it include the new ovens completed during any one year. 
It is intended merely to show the condition of the industry in each 
calendar year as represented by plants under construction. It will be 
seen that in 1902 there were 8,758 ovens building, a number 50 per 
cent larger than that shown at the end of 1900, when more ovens were 
under construction at the close of the year than in any other year pre- 
vious to 1909. Of the 8,758 ovens in the course of construction at 
the close of 1902, 1,846 were of the by-product type. 


Number of coke ovens building in the United States at the close of each year, 1880-1902. 


Year. Ovens. Year. | Ovens. Year. Ovens. 
1880. ss cuore duntus uEs ¡MER AAA 2,087 IO orde 883 
bL.) PP ENDE esse: 1; 000 4 T-I8RO asco deux us 2.115-[| 1805. ore op RID 575 
A v aeea 112. 1890. ceo re eer Es 1,875 || 1898... seres eei e RETOUR 1, 048 
TERS MM 407 liniers JE AA 4,037 
e A Seleeenide bests S124 1892 ai 1,893 || 1000 cs sonore sr 5, 804 
ji]. PRU 432 || AA eeterk etes AIDA 5, 205 
is 4,154 || TSS iria 691 || 1002, iris 8, 758 
TBST Los seb Gets hoe: 3,594 || 1895.1... oret rra 638 


PRODUCTION IN PREVIOUS YEARS. 


In the following tables are shown the statistics of the production of 
coke in each State and Territory for each year from 1897 to 1902, 
inclusive, and the total annual production since 1880. During the 
twenty-three years covered by these reports there were only five years 
in which the production was less than that of the preceding year. 
The first instance was in 1884, when the output was about 600,000 tons 
less than in 1883. The most notable decreases were caused by the 
industrial depression of 1893 and 1894, when the output fell off from 
over 12,000,000 tons in 1892 to 9,477,580 tons in 1898, and to 9,203,932 


COKE. 459 


tons in 1894. The temporary '*boom>” in the iron trade in 1895 
reacted upon the coke industry, and the production increased to over 
13,000,000 tons in 1895. This was followed by another period of 
depression in 1896, since which time the coke industry has kept pace 
with the prosperous conditions in other lines of trade, and the pro- 
duction has increased without interruption, reaching its maximum 
total in 1902. 


Amount of coke produced in the United States, 1897-1902, by States and Territories. 
[Short tons. ] 


State or Territory. | 1897. 1898. 1899. 1900. 1901. 1902. 
Alabama..................... 1,443,017 | 1,663,020 | 1,787,809 | 2,110,837 | 2,148,911 2, 552, 246 
Colorado (4) ............- eee | 319,036 | — 445,982 | — 530,424 | — 618,755 | — 671,303 | 1,003,393 
Georgia sirridir seiu irradia 33, 000 49, 529 50, 907 73, 928 54, 550 82, 06. 
Indian Territory............. 30, 364 34, 110 24, 339 38, 141 37,374 49, 441 
Kansas.....................-. 6,181 4,180 14,476 5, 918 7,138 20, 902 
Kentucky.................... 32,117 22, 242 81, 095 95, 582 100, 285 126, 879 
Missouri ...........eeeeeeeeee | 2, 593 740 2, 860 2, 087 4,749 5,780 
Montana..................... 67, H9 52, 009 56,376 54,731 7,004 53, 463 
New Mexico ................. 1, 438 6, 980 44, 134 44, 774 41, 643 23, 296 
OO ues esa E IEEE 95, 087 85, 535 83, 878 72, 116 108, 774 146, 099 
Pennsylvania................ D 8,966, 924 (210, 715, 302 |513, 077, 870 | 13,357,295 | 14,355,917 | 16,497,910 
Tennessee ................... 368, 769 | 394, 545 435, 308 475, 432 404, 017 560, 006 
puo AA OPE Geto ses Ses ole c n ade eee eos m 
UE ee ains dscmesesetnesees 23,617 28, 826 (a) (a) (a) (a) 
bios fT 354, 067 | 631, 161 618, 707 685, 156 907, 130 1, 124, 572 
Washington.................. 26, 189 | 30, 197 30,372 33, 387 49, 197 40, 306 
West Virginia................ 1, 472, 666 | 1,925,071 | 2,278,577 | 2,358,499 | 2,283,700 2, 516, 505 
Ilinois mocccnncnnnncnnnnnnos. 1,549 | 2, 325 | jet 
Indiana. ...... ec ole 2, 904 1,825 
Massachusetts oir [eure enu RARE CAE. (¢) 

Michigan v ure eui A eS [dua p tense ertet wees 506, 730 564, 191 598, 869 
New YOtk.....ocio ees (€) (€) (€) 
Wisconsin.................... 17,216 35, 280 33, 437 
Wyoming.................... 24, 007 18, 350 16, 630 
Total A ox n eed 13, 288, 984 | 16,017, 209 | 19, 668, 569 | 20,533,348 | 21, 795, 883 25, 401, 730 
E a Colorado includes Utah. 


b Includes production ot New York and of Massachusetts also in 1899. 
e Included with Pennsylvania. 


The annual production since 1880 has been as follows: 


Amount of coke produced in the United States, 1880-1902. 


Year. Quantity. Year. Quantity. Year. Quantity. 
Short lens. Short tona. Short tona. 
EA 3,338, 300 || 1888................- 8,540,030 || 1896................. 11, 788, 773 
VBS TE 4,113, 760 || 1889................. 10, 258,022 || IM 13, 288, 984 
AAA E 4,793,321 || 1890........... irl 11,508,021 || 1898................. 16, 047, 209 
e — 5, 464, 721 || 1891................. 10, 352, 688 || 1899................. 19, 668, 569 
j|. c — 4,873, 805 || 1892................. 12, 010, 829 || 1900................. 20, 533, 348 
¡CAR 5,106,696 | 1893................. 9, 477,580 || 1901................. 21, 795, 883 
1886. ue ——— 6, 845,369 | 1894....... ......... 9, 208, 632 || 1902..............--- 25, 401, 730 
IB LS oer PEE 7,611,705 || 1895................. 13, 333, 714 
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VALUE OF COKE PRODUCED. 


The value of the coke product in 1902 increased in even more 
decided ratio than that of the output itself. As previously stated, the 
shortage of fuel, caused by the protracted strike in the anthracite coal 
fields of Pennsylvania, was reflected in an increased demand for coke 
which greatly stimulated prices and caused an enhancement in value 
greatly exceeding any previous record in our history. The total value 
of the coke product of the United States in 1902 was $63,339,167, an 
increase of $18,893,244 over 1901, or 42.5 per cent, and of nearly 
$16,000,000 over the value of the product in 1900, which was the high- 
est previously recorded. During the late summer months of 1902 the 
Connellsville furnace coke for prompt delivery brought as high as $12 
a ton, a figure unprecedented in the history of our coking industry. 
The average price for the year, however, while showing a decided 
increase Over any provious year, does not accurately reflect these 
abnormally high prices, as by far the greater portion of the product 
was sold on contracts made in 1901; still an increase of 42.5 per cent 
in value, as compared with the increase of 16.6 per cent in production, 
is worthy of note. 

The following tables show the value of the coke produced in each 
State and Territory during the last six years, and the value of the 
total product for each year since 1880: 


Total value, at the ovens, of the coke made in the United States, 1897-1902, by States and 


Territories. 

State or Territory. 1897. 1898. 1899. 1900. 1901. 1902. 
Alabama................- eee $3, 094, 461 | $8,378, 946 | $3,634, 471 | $5, 629, 423 | $6,062,616 | $8, 300, 838 
Colorado..................... a 999, 216 | a 1,230,428 1a 1, 333, 769 la 1, 746, 732 |a 1,626,279 | a2, 764,341 
A RR us 42, 240 77, 230 116, 917 210, 646 154, 625 298, 963 
Indian Territory ............. 104, 725 96, 639 71, 965 152, 204 154, 834 202, 921 
D DULL M 9, 272 6, 455 90, 817 14, 985 15, 079 64,702 
Kentücky..... uer res 45, 454 32,213 161, 454 235, 506 208, 015 317, 875 
Missouri tadas 3, 890 1, 050 5,520 5,268 9, 968 14, 450 
Montana..................... 467, 481 359, 174 856, 190 337,079 337,381 360, 927 
New Mexico ....... ......... 3, 232 14, 625 99, 217 130, 251 118, 368 74, 061 
OhlO- es 235, 784 211,558 255, 129 194, 042 299, 430 492, 793 
Pennsylvania................ 513, 727,966 b16, 078, 505 |c22, 881,910 | 29,692,258 | 27,066,361 | 38,461,722 
Tennessee............- ee eene 667, 656 642, 920 850,686 | 1,269,555 952, 782 1,597,041 
Dl E (d) (4) (a) (4) (4) (4) 

NAY CANA do e py ve 495, 864 699, 781 1, 071, 284 1,464,556 | 1,483,670 2, 322, 228 
Washington ................. 115, 754 128, 933 151,216 160, 165 239, 025 199, 195 
West Virginia................ 1,933,808 | 2,432,657 | 3,480,408 | 4,746,633 | 4,110,011 5, 833, 226 
DITIONS Sacco ous ur e Eyes 2,895 4, 686 

Indiatili. 2 1 sas eres 5,795 3, 194 3/909 

Massachusetts ............... ere asss ELETE (e) 

A A A AN A aee Loses? 1,454,029 | 1,607,476 | 2,063,894 
New YORE A REPE (e) (e) (*) 

Wisconsin.................... 75, 000 123, 480 125, 389 

Wyoming ..... roov ce 72,021 64,225 88, 610 

TOU ies dedi e delreto 22,102,514 | 25,586, 699 | 34,670, 417 | 47,443, 331 | 44,445,923 | 63, 339, 167 

a Includes value of Utah coke. c Includes Massachusetts and New York. 

b Includes value of New York coke. d Included with Colorado. 


eIncluded with Pennsylvania. 
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Total value, at the ovens, of the coke made in the United States, 1880-1902. 


Year. | Value. Year. Value. Year. Value. 

1880. LL eoe ER uU $6,631,265 || 1888................. $12, 445,963 || 1896................. $21, 660, 729 
WSL 7,725,175 || 1889................. 16,630, 301 || 1897................- 22, 102,514 
C esses | 8,462,167 || 1890...............-- 23,215,302 || 1898....... sese 25, 586, 699 
IBS or E ES 8,121,607 || 1891................. 20,393,216 || 1899................. 34, 670, 417 
ji] MEO 7,242,878 || 1892................. 23,536,141 || 1900................. 47, 443, 331 
IBBO. osa yes icc eux 7,629,118 || 1893. ................ 16, 523, 714 || 1901................. 44, 445, 923 
I8SRD CL pane Rn ee 11,153,366 || 1894................. 12,328,856 || 1902................. 63, 339, 167 
jy D — 15,321,116 || 1895................. 19, 234,319 


From the preceding statements, showing the amount and value of 
the coke produced in a series of years, the following tables have been 
prepared. These show the average price per ton obtained for the 
coke product in each Stute and Territory for the last six years, and the 
average price of the total product since 1880. These average prices 
are obtained by dividing the total value by the total amount of coke 
produced or sold. Although the figures may be accepted as indicuting 
the general tendency of prices, they do not always represent the actual 
selling value of the coke, as has already been shown. Some of the 
largest producers of coke consume their entire product in their own 
blast furnaces. In some such cases the value of the coke is given at 
the actual cost of production; in others it is based upon the cost of 
production, adding a percentage of profit on the coking operations; 
and in still other cases the values are based upon the marketed prod- 
uct of a similar quantity of coke in the immediate vicinity. These 
conditions, however, continue without material change from year to 
year, so that the prices as given may be generally accepted as indicat- 
ing the general condition of the market. 

The highest average price in the period of twenty-three years was 
that of 1902, when the average for all qualities and in all States reached 
as high as $2.49, an increace of 45 cents, or 22.1 per cent over 1901. 
As previously explained, the high average prices obtained in 1902 were 
due to the anthracite coal strike and the shortage of fuel produced 
thereby. | 
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Average value per short ton at the ovens of the coke made in the United States, 1897-1902, 
by States and Territories. 


State or Territory. 1897. 1898. 1899, 1900. 1901. 1902. 
AlabBilR. ti $2.14 $2.03 $2. 03 $2. 667 $2.82 $3.25 
rio 0 "—————— a 2.916 a 2.59 a2.51 a 2.82 a 2. 42 a 2.74 
Georgin uri lo 1.28 1. 56 2.30 2. 849 2.83 3. 613 
Indian Territory ......................... 3. 45 2. 833 2. 96 3.99 4.14 4.10 
KANSAS 0 lc ias 1.50 1. 544 2.13 2.52 . 2.1 2. 617 
Kentucky ccc vento odes one che OPE HE S 1.41 1. 448 1.99 2. 465 2.07 2. 505 
oni, Mr 1.50 1. 42 1. 93 2.52 2. 099 2.50 
MOULE. ocu oc Eua dud iil sna 6. 89 6. 906 6.32 6. 159 5.918 6.75 
New Mexico ...oocooocncconcncnccncnconos 2.25 2. 095 2.95 2.909} 2.84 3.178 
OHIO severe cde mE bi de asco MM EE 2.48 2.47 3. 04 2. 69 2.76 3. 37 
Pennsylvanii..... oce cc ec ei das b 1.53 b 1.50 b 1.69 2.22 1.885 2.33 
Tenne C ans owecxe Seeds sie eee eevee 1.81 1.63 1.95 2.67 2. 358 2.85 
Ue) ee ae (e) (e) (c) (c) (e) (°) 
Viini at lis 1.40 1.317 1.73 2.137 1.635 2. 065 
Washington. ic sido cc coed ie ia 4.42 4.27 4. 98 4.797 4. 858 4. 94 
West VIT IMA: cari od e EX USD 1.31 1. 26 1.53 2.01 1. 80 2. 318 
PWN e dis awe eI ERE Ens 1.87 2.02 | 
2.35 | 

JD oppi; A (—————— ——— 1. 995 1.75 | i 
Massachusetts : 2a o cicerlieciileopei tee tv PA (d) | 
Michigan 222 hove cess wate bes ee eee ee A PA 2.87 2. 819 3. 446 
New YOTE ai P WE REIR PESE (d) (d) (d) 
WAIKCONSIN sc bits cs ined queRRAS RE e 4. 36 3.50 3.75 | 
WYOMING Li ee es cobi EO FPEM vue ds 3. 00 3. 50 2. 46 

AVETARE a eo art mE ee 1. 663 1. 594 1.76 2.31 2. 039 2. 49 


a Includes Utah. 

b Average value, including New York, and Massachusetts also in 1899, 
c Included with Colorado. 

d Included with Pennsylvania. 


Average value per short ton at the ovens of the coke made in the United States, 1880-1902. 


Year. Value. Year. Value. Year. Value. 
o AA LOU eer UV dus $1.99 | TEAS. Cp $1.46. | 1890... coro eere ea ua $1. 837 
po) A meal cue cV 1.62 | 1807... 452599942 SER | 1. 663 
AA Stet SE RIS AEREA pev RIVE VETE 2:02. 1 ISIS an cet Selsey ease 1. 594 
Ii EN VARIA cada 1:97 O Lol AAA A 1.76 
E AAA I ea Rex 1.49 | 1809... esso p ROSE 1.96 | BL Mw 2.31 
E aca see sis Wee eee 1.49 5 18989... ce douce RA I] Tp AAA e RdvETS 2. 039 
o A Y vac peau 1.63 A 1; 04:1 1909.55 rad cecus cones 2. 49 
ju iur Aaa 2.01 MO urnas | 1.4 


RANK OF COKE-PRODUCING STATES. 


In the following table is shown the relative rank of the States and 
Territories in the production of coke from 1880 to 1902. Pennsylva- 
nia has headed the list during this entire period, while Alabama and 
West Virginia have for the greater portion of the time contended with 
each other for second place. In 1902 Alabama replaced West Virginia 


OOKE. 463 


as second in rank, West Virginia having held this position for the six 
preceding years. The changes in the rank of the other States were 
unimportant. 


Rank of the States and Territories in production of coke, 1880-1902. 


State or Territory. 1880. | 1881. | 1882. | 1883. | 1884. | 1885. | 1886. | 1887. | 1888. | 1889. | 1890. 
Pennsylvania ............. 1 1 1 1 1 1 1 1 1 1 1 
West Virginia ............. 2 2 2 2 8 8 4 2 2 8 8 
Alabama .................. 5 5 4 8 2 2 2 4 8 2 2 
Colorado .................. 7 6 6 5 5 5 5 5 5 5 6 
Tennessee ......oooooooooo.. 3 3 3 4 4 4 8 3 4 4 5 
MITgEIDISC since Vike A O fossaames 8 7 7 6 6 6 6 4 
o A oO EET 4 4 b 6 8 8 8 7 8 8 8 
MONTADA «oed ka il laa 15 15 j...... 16 12 10 11 
Georgia.................... 6 7 7 7 6 6 7 8- 7 7 10 
Kentucky ........: c eee 9 10; 10 11 12 13 14 12 9 12 7 
Washington a EE a lis 14 14 15 11 10 17 13 
New Mexico e as 12 12 9 9 10 13 14 18 9 
Indian Territory .......... 11 11 11 13 13 12 12 14 15 15 17 
A EX RAE ERU LES Mili 13 A A A A A es ud 19 19 
WISCONSIN llar ls 18 9 14 
Kansas A E OU X M 10 9 9 10 11 11 9 10 11 11 12 
TQ O hs ters owe ias veel exisse lacere ded PS A Sais 13 9 13 14 15 
Illinois ................ meds 8 8 8 9 10 10 11 15 16 13 18 
Missouri................. Sie [india ates he wives aden Sabie «cues sales? O leek uou 17 17 16 16 
TOXAG. ccr Geen EE A A O A A A A e E saure è 


State or Territory. 1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. 


—— | —— | | — | a | x | ee | m | ——— | mS MS | l————— 


Pennsylvanla............. 1 1 1 1 1 1 1 1 1 1 1 1 
Alabama ...............Ã.ÒÃ.. 2 2 2 3 2 3 3 8 8 3 8 2 
West Virginia............. 3 3 8 2 3 2 2 2 2 2 2 8 
Virginia diran 6 6 6 6 6 6 5 4 4 4 4 4 
Colorado.................. $ 4 4 4 5 4 6 5 5 5 5 5 
Tennessee ................ 4 5 5 5 4 5 4 6 6 6 7 6 
EE AAA A ON leet bie AS lesara i A Fe Qe 7 7 6 7 
DhiO ss ias RE oi 8 10 8 8 7 7 7 8 10 8 8 
Kentucky................. 10 9 8 9 9 10 10 15 9 8 9 9 
Utahstécos diee hee eee 14 13 11 12 11 14 15 13 16 15 12 10 
Georgia Luces dv ERR ERES 7 7 7 7 7 9 9 9 11 9 11 11 
Wisconsin................. 9 11 12 18 17 17 16 10 18 12 13 12 
Montana.................. 11 10 9 10 10 8 8 8 10 11 10 13 
MIGHIEARD- oe eso ade A whack O Denm eot a] enam eme xo [wwe soe we nce mes 20 14 
Indian Territory.......... 13 16 15 19 16 18 11 11 17 14 17 15 
New YORK A e uw 13 11 12 16 12 14 15 16 16 16 
Washington .............. 16 15 16 16 13 11 13 12 14 17 14 17 
New Mexico .............. 20 ves 18 15 14 12 21 17 12 18 15 18 
Kansas...................- 12 12 14 13 15 18 17 18 19 19 19 19 
Wyoming ...... c2 enn 19 logs 20 17 18 15 14 16 18 18 18 20 
Missouri .................. 15 14 17 20 21 21 19 21 20 20 21 21 
IlMinols....2 ES 17 18 21 21 20 20 20 19 22 22 22 22 
Indl&8nB aspas RET 18 17 19 14 19 19 18 20 21 PA O A e 
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COAL CONSUMED IN THE MANUFACTURE OF COKE. 


The determination of the quantity of coal consumed in the manu- 
‘facture of coke is to a considerable extent a matter of estimate, as a 
large quantity of the coal so used is charged directly into the ovens 
from the mines without having been previously weighed or measured. 
The only method of ascertaining the quantity of coal thus used is by 
the amount paid to the miners for mining, which is based sometimes 
upon the measured bushel or ton, and sometimes by the cubical con- 
tents of the mine car, all of which standards are apt to differ materi- 
ally from that of the weighed ton or bushel. There are comparatively 
few establishments in this country at which the quantity of coal made 
into coke is accurately ascertained, though as the industry becomes 
better organized greater attention is being paid to exactness in this 
regard, and year by year the amounts as presented in the following 
tables become more accurate. It is still necessary, however, to esti- 
mate a large amount of the coal consumed in the manufacture of coke. 

A considerable quantity of the coal which is not run directly from 
the mines to the coke ovens is crushed and washed before coking. In 
` such cases the weight of this coal before washing is given approxi- 
mately. In other cases the weight after the slate, pyrite, and other 
impurities have been removed, is reported for the weight of the coal 
charged into the ovens. In still other instances coke ovens have been 
constructed chiefly for the purpose of utilizing the slack coal produced, 
in which cases little or no account is taken of the weight of the coal. 
It can readily be seen therefore that any statement as to the quantity 
of coal used in the manufacture of coke is necessarily approximate, 
but, as these differences appear from year to year, the statistics as 
collected may be accepted as sufficiently accurate for comparative 
analysis. As has been stated in previous reports of this series, an 
apparent discrepancy appears between the statements regarding the 
quantities of coal consumed in the manufacture of coke as published 
. in the chapter on coal production and those presented herewith. 
These discrepancies are in general due to the fact that a large quantity 
of coal is shipped to ovens at a distance from the mine. Where this 
is the case the tonnage so shipped would be included in the shipments, 
the coal statistics showing only the quantity of coal made into coke at 
the ovens. | | 

The quantity of coal used in the manufacture of coke, as obtained 
for this report, in the several States and Territories, from 1897 to 
1902, and the total quantity used each year since 1880, are shown in 
the following tables: 
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Quantity of coal used in the manufacture of coke in the United States, 1897-1902, by States 
and Territories. 


(Short tons.] 


State or Territory. 1897. 1898. 1899. 1900. 1901. 1902. 


Alabama..................... 2,451,475 | 2,814,615 | 3,028,472 | 3,582,547 | 3,849,908 4, 237, 491 
Colorado......... ........... a 616,592 | «a803,686 | «898,207 | a997,861 |@1, 148, 901 1, 696, 188 
Georgia ee ve ko e ET 67, 000 81, 108 78, 098 140, 988 89, 919 129, 642 
Indian Territory............. 68, 495 73, 330 59, 255 79, 534 74, 746 110, 934 
| € LOT iaa 11,772 7, 856 26, 988 10, 303 11,629 85, 827 
Kentucky.................... 64, 234 44, 484 151, 503 190, 268 204, 297 265, 121 
Missouri ..................... 4,627 1, 500 5, 320 3,775 9, 041 10, 430 
Montana..................... 139, 907 92, 552 110, 274 108, 710 102, 950 99, 628 
New Mexico ................. 2, 585 12, 557 68, 594 74,261 72,350 40, 943 
OIG viens Ecos yersus otv dex es 151, 545 134, 757 142,678 115, 269 162, 624 219, 401 
Pennsylvania ................ c13, 538, 646 1c16, 307, 841 |d19, 930, 419 | 20,239, 966 | 21,736,467 | 25,017, 326 
Tennessee.................... 667, 996 722, 356 779, 995 854, 789 739, 246 1, 025, 864 
TEXAS iii ias 700 0 0 0 0 0 
A erase dia as (e) (e) (e) (e) (4) (°) 
Virginia cera a QUEE ES 974, 542 852, 972 994,635 | 1,083,827 | 1,400,231 1,716, 110 
Washington.................- 89, 124 48, 559 50, 818 54,310 78, 393 68, 546 
West Virginia................ 2,413,283 | 8,145,398 | 3,802,825 | 3,868,840 | 3,734,076 4,078, 579 
Illinols.: is eoi See Eva err 3, 591 6, 650 4,217 
Indianacs iios eenE CR E Eu 7,022 4, 065 
Massachusetts ...............].... aquas ex s iue (5) 
A AAA eae eer se nva Mta rS o rame es Qu 708, 295 793, 187 852,977 
New York.................... (5) (5) (b) 
Wisconsin.................... 29, 207 59, 900 54, 950 
Wyoming ............. da 54, 976 35, 394 32, 100 

Totana cia 20, 907,319 | 25,249,570 | 30,219, 343 | 32,113,543 | 34,207, 965 | 39, 604, 007 

a Includes coal coked in Utah. ec Includes New York. 
bIncluded with Pennsylvania. d Includes Massachusetts and New York. 
e Included with Colorado. 


Quantity of coal used annually in the manufacture of coke in the United States, 1880-1902, 
by States and Territories. 


Year. Quantity. Year. Quantity. Year. Quantity. 
Short tons. Short tons. Short tona. 
1880... 23 A 5, 237, 741 || 1888................. 12, 945, 350 | 1896................. 18, 694, 422 
1881..... ............| 6,046,762 || 1889................. 15,960,973 || 1897................. 20, 907,319 
is 7,977,646 || 1890................. 18,005, 209 || 1898................. 25, 249, 570 
1883. A us 8,516,670 || 1891............ o... 16,344,540 || 1899................. 80, 219, 343 
E MEN 7,951,974 || 1892................. 18,813,337 | 1900................. 82, 113, 543 
1885...... desit some!) 8,071,126 || 1893 i oos cec nn 14,917,146 || 1901................. 34, 207, 965 
1886...... — € 10, 658,972 | 1894................. 14,348,750 || 1902................. 89, 604, 007 
Ir 11,859,752 || 1895................ 20, 848, 323 


QUANTITY AND VALUE OF COAL USED IN COKE MAKING. 


The quantity and value of the coal used in the manufacture of coke 
in 1901 and 1902, together with the quantity and value of coal con- 
M R 1902——30 
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sumed per ton of coke produced, are shown, by States and Territo- 
ries, in the following tables. The quantity of coal used in 1902 was 
39,604,007 short tons, as compared with 34,207,965 tons in: 1901, an 
increase of 5,896,042 tons. The value of the coal consumed increased 
from $31,378,631 to $39,301,194, showing that of the $18,893,244 
increase in the value of coke in 1902 over 1901, $7,922,563 was repre- 
sented by the increased cost of coal. In 1901 the value of the coal 
used in making a ton of coke was $1.44; the average price per ton for 
the coke produced was $2.04, a difference of 60 cents on each ton. In 
1902 the value of the coal used in making a ton of coke was $1.54; the 
average price per ton of coke was $2.49, a difference of 95 cents 
between the value of the coal used and the coke produced: - 


Quantity and value of coal used in the manufacture of coke in the United States in 1901, 
and quantity and value of same per ton of coke. 


Laine of | Quantity | Value of 


State or Territory. Coal used. |Total value coal per | er T Mako 
i coke. coke. 
Short tons. Short lone. . 
AABN DIG aseene Sv xecse es e DERE exists Sees 8,849, 908 | $4, 362, 240 $1. 133 1.79 $2. 08 
COTO d osse ebi n ie 1, 148,901 734, 356 . 639 1.71 1.093 
COMIN 22: sine ria 89, 919 53, 951 . 60 1. 648 . 989 
Indian Territory A 74,746 60, 997 . 816 2. 00 1. 632 
qur mS 11, 629 10,594 .91 1. 629 1.484 
Kentpcky alea esu betta ats < Del ce teu e 204, 297 89, 647 . 439 2. 037 . 894 
Miss. ATi... oo ee eee eee cence eer nnne 9, 041 5, 398 .597 1.90 1.136 
MONTADA cen ed bop auos pena titi I uS RR OK T EE, 102, 950 281, 124 2.73 1. 806 4.93 
Now SIGN ICO os aes oiewe eis os cui ce ede icceeceuss 72, 350 40, 635 . 90 1.737 97 
O A ama usi dasa VD) epo we setae: 162, 624 236, 744 1. 455 1.495 2.176 
Pennsy IWAN Bess ce uexisvio E ERES A xm Ra Re 21,736,467 | 19,654,216 . 904 1.514 1. 369 
TENES Vous oes wien een ai 739, 246 753, 258 1.019 1.83 1. 864 
A EVEN eb E O 1, 400, 231 913, 073 . 652 1. 543 1. 006 
WHSDIDRÜUTD 41535605 WR ROV a ECT RV ER a s 78,393 145, 197 1. 85 1.59 2.95 
West Virginia :252iserdssad a ruens 8,734,076 | 2,748,643 . 736 1. 635 1. 203 
TUN ONS. see Eoo aee Rap tele el v ute od 
Mussachüsetis...icelccseee Re rn n rh Ru hn. 
Michigan.....................-...e. rm... rm... 793,187 | 1,288,558 1.625 1. 406 2.284 
NEW: TO Kioto ia e a 
WIRCONS Morais A 
WVODIN Rio as esweuytertuet a a RC E 
TOU wisvas cog A dE acess 34, 207, 965 | 31,378,631 . 917 1.57 1. 44 


alincludes Utah. 


COKE. 467 


Quantity and value of coal used in the manufacture of coke in the United States in 1902, 
and quantity and value of same per ton of coke. 


Total value] Value of posu M 
State or Territory. Coal used. | ot coal. CON per per ton of| a ton of 
° coke. coke. 
Short tons. Short tona. 
ATADO cara cic eine Svciles Rex obe wee unes dU vanes 4, 237,491 | $5, 083, 798 $1.20 1. 66 $1.99 
Coloradoa = sods Sock rot cee A 1,695,188 | 1,291,269 .76 1. 689 1.28 
Georgia. A hw EEUU RET ER SEE E 129, 642 120, 374 . 992 1.58 1.47 
Indian Territory csi oe ous ol ee e on ies ines 110, 934 109, 800 . 985 2. 24 2. 206 
KARAS, EMIL DX — M — 85, 827 44,045 1. 229 1.714 2.106 
Kentucky A wer nu EE ERR eNUSeE ES 265, 121 150, 872 .57 2.09 1.19 
Missouri A cod ERE RIUEREO DU AMAN E RE EE RE E 10, 480 7, 600 . 729 1. 806 1. 316 
MONTADA ino 99, 628 352, 020 3. 63 1. 863 6.576 
New Sore EF 40, 943 33, 550 . 819 1. 757 1. 489 
ODIO cczoesasi E edv ick baise cua n E OE Mee Us 219, 401 838, 153 1.54 1.6 2.31 
Pennsylvania ...5.. e emecesse sehe p seas epeecs 25, 017,826 | 24,514,119 . 98 1. 616 1. 485 
Tennessee v coss E urb ur iaa 1,025,864 | 1,071,354 1.04 1.832 1. 905 
WIPRINIG TIC M" —————R 1,716,110 | 1,304, 986 . 76 1.526 1.16 
Washington [12 ec wena in E DR n EATER 68, 546 118, 048 1.72 1.70 2.924 
West Virginia ...... 24 cce de sccocecevsscsesess 4,078,579 | 8,219, 593 . 789 1. 62 1. 278 
DUDO ii 
Indiana AA ee ee ee eee 
Massachusetts ...... 0. cece ce eee recen 852,977 | 1,541,618 1.807 1.44 2.578 
New YOTE A O RRDRSEUPU ROUND 
WISCONSIN Qué esi vrcvseverec REM ERE EE DURUM S 
Wyomllig.....eodecrupe ur ii 
Total. cis Paren ——— ÀÓUÓÓ— O 39, 604, 007 | 89,301, 194 99 1. 559 1. 543 


a Includes Utah. 


The following table shows approximately the quantity of coal re- 
quired to produce a ton of coke in each year since 1880: 


Coal required to produce a ton of coke, in tons or pounds. 


Year. Tons. | Pounds. Year. Tons. | Pounds. 
IBSU c oos veu ERA lessees ean 1.57 8,140]. 1892 sss ove ra eer TREES 1.57 8, 140 
TSS ise everest eee LEO Mates 1.59 3,180 |- 1899 cose vices anyone ER Ec 1.57 3, 140 
A E E EE EE 1. 58 3,160 || 1894 AAA e rh EE E P 1. 56 3,120 
DSBS A ie Seta ee caees 1. 56 8,120 || 18900 AA eu x odas 1. 56 9, 120 
A I NT. 1.63 8, 260 || 1896 2 xam éstus emitir uz 1. 58} 8, 170 
LL. RC Utm 1.58 3,160 || TM 1.57 8, 140 
1880 cive er EIE REIP RERIBSAS 1. 56 9,120 j| 1ROS occas e xe dee o EE ESSERE 1.57 8, 140 
1887.) 210os ucc E ou eat EN 1.56 3,120 || 1800, o csceebeeEe eS E RXE EVER 1.54 8, 080 
PRBS oie leche M UEXCH M PRIDECU 1.51 3,020 || 1900 rre 1.57 8, 140 
ASSO RIA 1. 55 3,100 | 1901 c series A ema ees 1.57 8, 140 
1800... 2: ex V RWDRRERS RES E TN 1.56 B12? 1902 2. cece sa uae rese tr ar EES 1.56 3, 120 
1891... 5. 2 cour ere E eb ERE 1. 58 8, 160 


YIELD OF COAL IN COKE, 


By the yield of coal in coke is meant the percentage by weight of the 
constituents of the coal that remains as coke after the process of coking 
is completed. The following table shows that the general average 
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yield of coal in coke is about 64 per cent, but this is believed to be 
somewhat excessive. For the reasons stated in connection with the 
amount of coal made into coke, it is not always possible to obtain exact 
information on this point, as in many instances the coal.is not weighed 
before being charged into the ovens, and the amount consumed is 
largely an estimate. It is doubtful if the average yield of coal in coke 
throughout the United States exceeds 60 per cent. 


Percentage yield of coal 1n coke, 1880—1902. 


Percent- Percent- Percent- 
Year. age yield Year. age vield Year. age vield 
of coal. . of coal. of coal. 
1880 A eee 63 LOGS ues vente Eo SINT 66 1896... rois ter ewes 63 
Il 63 ji. A 64 e PA 63.5 
o icons 63 AA E 64 TSO oie cc Ves esa 63.6 
1898 mI 64 cidos 63 AA 65.1 
E ob E 61 IRUS 2. rosse c se Esas 64 1900. ooa aont 63.9 
TASB —Q— Ó— 63 IO cis 63.5 || 1901... es ec eR s 63.7 
I8RO Lecco oS EU wea 64 IBH. A 64 A A 64.1 
1887. onse ee mii ERE 64.2 || TO rines 64 


| 


The following table shows the percentage yield of coal in coke in 
each State during the last six years: 


Percentage yield of coal in coke, 1897-1902, by States. 


State or Territory. 1897. 1898. 1899. 1900. 1901. 1902. 

NIDAD ds a»ECSXce e e RH 58, 8 59 59 58.9 55.8 60.2 
EN AAA tase dae eas sen 55.6 59. 1 59 62 58.4 59.2 
GOOTETA cocina Suto seen E chant TE Pei Ts 49.3 61 65.2 52. 4 60. 7 63. 3 
Indian Territory......................... 44. 3 46. 5 41 48 50 41.6 
KBISOBHN oL A baa Ss 52.5 53 53.6 57.7 61.4 58. 3 
KDE. ro 50 50 53.5 50. 2 49 47.8 
MINOUIL sn 56 49.3 53. 8 95.3 52.5 55. 4 
MONTADA conca 48.5 56 51 50.3 55.4 53.7 
New Mexico. ...21::2.: 0022] 90 2 9 MESE 55.6 95.6 64.3 60.3 57.5 56.9 
ONO iiiv aoa ds 62. 7 63.5 58.8 62.5 66.9 66.6 
Pennsylvania ooo esee esee vc Ev b 66.2 b 65.7 b 68.1 66 66 65.9 
TON DESC Aia 55 54.6 59. 8 55. 6 904.6 54.6 
TEXAS ooo ponen E RPe REI DOM cs DOCS 56.3 0 0 0 0 0 
AA caa nice wx tines Ss 61.6 62 62.2 63.2 64. 7 65.5 
Washington aio rco pp vive Ree see 67 62.2 59.8 61.5 62. 7 58.8 
West'Virginiicu soo dose pu ERR edo 61 61.2 60 60. 9 61.1 61.7 
A SEV NIE ERCRERIReNL Er 43 35 

56.2 
AA A puta aan totes 41.4 44.9 ! 
Massachusetts ..................... O ROSE ULCUS cu aM] ENTENDER E. 
Michigan S cues tote OUR EA Eus su bun OA A A 71.5 71.1 70.2 
New YOUR A A AAA, AI ee mies et 
Wisconsin: a 59 59 60, 8 
WYOMING cocoa 43.7 51.9 48.7 


Total average...................... 63.5 63.6 65.1 63.9 63. 7 64.1 


a Average, including Utah, b Average, including New York, also Massachusetts for 1899. 
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CONDITION IN WHICH COAL IS CHARGED INTO THE OVENS. 


In the following tables will be found a statement of the condition in 
which the coal was charged into the ovens in the several States and 
Territories during the last two years, and a résumé of the correspond- 
ing statistics for the last thirteen years during which these statistics 
have been compiled. In a number of the coal-producing States it has 
been found that a washing of the coal before charging itinto the ovens 
has materially improved the quality of the coke. This has been par- 
* ticularly true in regard to the slack coal used. Most of the run-of-mine 
coal which is washed before coking is crushed before being washed, in 
order to effect a more complete separation of the slate, pyrite, and 
other impurities which exist in the coal. 

About two-thirds of the entire amount of coal which is used in coke 
making is run-of-mine coal, which is charged into the ovens without 
being washed. It has been found, however, that the coking process is 
in many cases facilitated and a better quality of coke obtained if the 
coal is crushed before charging into the ovens, and a large amount of 
the run-of-mine coal is crushed, or disintegrated, before coking, 
whether it is washed or not. Little, if any, large-size coal is coked in 
by-product ovens. During 1902, 11,608,491 short tons, or not quite 
one-third of the total amount of coal used in coke making, was slack, 
and a little more than one-half of this slack coal was washed before 
being coked. Alabama, Colorado, and Pennsylvania show large 
increases in the amount of slack coal washed before being made into 
coke, and the total amount of slack coal washed before coking in 1902 
exceeded that of the preceding year by 1,517,821 tons, while the 
amount of washed run-of-mine coal used showed only a slight increase. 

Among the more important coal-producing States it is noted that in 
Pennsylvania only 1,778,134 tons, out of a total of 25,017,326 tons, 
were washed before coking. In Alabama 3,004,084 tons, out of a total 
of 4,237,491 tons, were washed; and in Colorado 1,052,935 tons, alb of 
which was slack, out of a total of 1,695,188 tons, were washed before 
coking. In this State only 831 tons of run-of-mine coal were made 
into coke in 1902. In West Virginia less than 8 per cent of the total 
coal consumed in the manufacture of coke was washed, while in Vir- 
ginia all of the coal consumed was unwashed. 

The amount of unwashed run-of mine coal used in coke making 
increased from 23,751,468 short tons in 1901, to 26,847,698 tons in 
1902. The amount of washed run-of-mine used remained practically 
the same, being 1,600,714 tons in 1901 and 1,647,818 tons in 1902. 
The use of unwashed slack increased from 4,546,201 tons to 5,781,088, 
and the washed slack from 4,309,584 to 5,827,403 tons. The amount 
of washed slack coal used in coke-making 1n 1902 was three times the 
amount consumed in 1896. 
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Character of coal used in the manufacture of coke in 1901. 


[Short tons.] 
! Run of mine. Slack. 
State or Territory. nI Total. 
Unwashed. | Washed. | Unwashed. | Washed. 
491, 298 17,796 | 1, 698, 984 | 8, 849, 908 
0 43, 078 677, 181 i 1,148, 901 
0 10, 574 79, 345 89, 919 
0 0 74,746 74,746 
8, 889 4, 140 8, 650 11, 629 
28, 000 67,311 108, 986 204, 297 
0 1,741 7, 300 9,041 
65, 137 0 87,818 102, 950 
18, 830 0 58, 520 72, 350 
0 42, 279 20, 000 162, 624 
647, 209 893, 476 506,620 | 21, 736, 467 
282, 129 84, 088 198, 306 739, 246 
0 531, 028 0 1, 400, 231 
69, 272 0 9, 121 78, 398 
0 2, 705, 392 294, 898 8, 734, 076 
0 195, 298 798, 187 
1, 600, 714 4, 546, 201 34, 207, 965 
a Includes Utah. 
Character of coal used in the manufacture of coke in 1902. 
[Short tons.) 
Run of mine. Slack. 
Btate or Territory. SSS Total. 
Unwashed. | Washed. | Unwashed. | Washed 
Alabama eun tó 1, 233, 117 509, 376 290 | 2,494,708 4, 287, 491 
Coloradoa Liu seo see s pr RR ar ra 831 0 641,422 | 1,052,935 1, 696, 188 
Georgia A 28, 600 0 0 101, 042 129, 642 
Indian Territory ..................... 0 8, 947 0 106, 987 110, 984 
A E Dro ea ns sees 0 1, 766 14, 126 19, 985 85, 827 
Kentucky ......... Lista es a e ka 5, 000 28,159 91, 196 140, 466 265, 121 
Missouri oi oi Sade heeds eeiam s 0 0 10, 430 0 10, 430 
¿A 0 99, 628 0 0 99, 628 
New Mexico..........oooooooommoor...- 0 0 208 40, 735 40, 943 
A conci exec ele ex 161, 783 0 19,618 38, 000 219, 401 
Pennsylvania......................... 21, 615, 568 602, 287 1,623,624 | 1,175,847 | 25,017,326 
Tennessee ................- eee eere 287, 064 334, 109 47,161 357, 530 1, 025, 864 
bin! as serias sirpis Esos. 1,018, 148 0 691 962 0 1, 716, 110 
Washington ............. 2 e e 227. 0 0 68, 546 
West Virginia 2,517, 223 298, 963 4,078, 579 
AA ua wy Ee REEL ies 
Indiana 2. secs, reia 
Massachusetts 
New York 1.11. uos eol Ure dapes io m em Puer 
Wisconsin POPE 
Wyoming .....2.22. oneri 
TOI cos eene LERRA EIS 26, 347,698 | 1,647,818 5,781,088 | 5,527,403 | 39,604,007 


a include. Utah. 
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In the following table the statistics regarding the character of the 
coal for the years 1890 to 1902, inclusive, are consolidated: 


Character of coal used in the manufacture of coke in the United States, 1890-1902. 


[Short tons.] 
Run of mine. Slack. 
Year. Se NE = Total; 
Unwashed. | Washed. | Unwashed. | Washed. 

E A A pes dae 14, 060, 907 338, 563 2, 674, 492 931,217 18, 005, 209 
O A A oad dps 12, 255, 415 290, 807 2, 945, 349 852, 959 | 16, 344, 540 
p ss. od cata €———— € —Á 14, 453, 638 324, 050 3, 256, 493 779,156 | 18,813,337 
IBUS A A A 10, 306, 082 350, 112 3,049,075 | 1,211,877 | 14,917, 146 
1801 A E EE 9, 648, 750 405, 266 8,102,652 | 1,192,082 | 14,348,750 
jt MO un cease A dace, 15, 609, 875 237, 468 3,052,246 | 1, 948, 734 20, 518, 323 
A A soneeae se 11, 307, 905 763, 241 4,685,832 | 1,937,441 | 18,694, 422 
A Ea EBEN ERN LP RM I 18, 234, 985 | 1,037,830 4,180,575 | 2,453,929 | 20,907,319 
1898.5. EENE SE E ra peu ees 16,758,244 | 1,672,972 4,487,949 | 2,330,405 | 25, 249, 570 
100 A PCM 20, 870, 915 1, 457, 961 4,976,737 | 2,913,730 ! 30,219,343 
Di — Á— ÁN 21,062,090 | 1,369,698 5,677,006 | 4,001,749 | 32,113,543 
WOOL 2S eRe A Rode alec De Ei 23,751,468 | 1,000,714 4,546,201 | 4,309,582 | 34,207,965 
1002 2 iste oa wae i Mass id 26, 347,698 | 1,647, 818 5, 781,088 | 5,827,403 | 39, 604, 007 


COKE MAKING IN BY-PRODUCT OVENS. 


The retort or by-product method of coke making in the United 
States continues to show encouraging progress. This is principally 
evident in the number of new plants which have been reported as in 
course of construction at the close of the last three years. It should 
be remembered that the construction of one of these plants involves a 
much larger expenditure of capital and consumes a much longer time 
in the actual building than is necessary for the completion of a bee- 
hive oven plant. The close of 1902 marks the completion of the first 
decade of the use of by-product ovens in the United States, the first 
plant having been constructed at Syracuse, N. Y.,in 1893. This plant, 
which was largely experimental, consisted of but 12 ovens. At the 
close of 1902 there had been completed a total of 1,663 by-product 
ovens, and 1,946 ovens were in course of construction. In the follow- 
ing table it is shown that at the close of 1900 there were 1,096 ovens 
building, of which barely 50 per cent had been completed at the end 
of 1902, showing an average of more than two years consumed in the 
building of these plants. The amount of coke produced in by-product 
ovens in 1902 amounted to 1,403,588 short tons, or 5.53 per cent of the 
total product, as against 1,179,900 tons, or 5.41 per cent of the total, in 
1901. The average annual production of by-product ovens amounted 
to about 1,000 tons of coke each, while the highest average attained 
per each beehive oven in any year was made in 1902, when it reached 
366.6 tons. In the report for 1901 and the two or three preceding ones, 
the statistics of the production of gas, tar, and ammonia in by-product 
ovens were discussed in connection with the output of by-product 
coke. These subjects are given treatment for 1902 in consideration 
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with the report on the production of gas, tar, and ammonia at gashouse 
plants in the United States, upon which a separate chapter has been 
prepared. 

Reduced to tabular form, the record of by-product coke making i in 
the United States since 1893, when the first plant was constructed at 
Syracuse, has been as follows: 


Record of by-product coke making, 1893-1902. 


Ovens. 


Year. a --— -| Emdue 
- Built. | Building. P 

Short tons. 
js Pe PEE EK 12 0 12, 850 
o cts nice: tice Us eu tec eie En AE Ri tado oa statu ai a er aa wae os dieta ees 12 60 16, 500 
TROD csc ds a uda epu LA REO ULM E TC E 72 60 18,521 
1890: a AA uU UN CVs DRM Ewa d a ue 160 120 83, 038 
VOT isco tate otal ie deals adt enel e hei PL DU aC OE M LEE 280 240 261, 912 
s me erp cp" 520 500 294, 445 
ir REP d ETC 1, 020 906, 534 
1900.55 oue sos opi Rn NE eS SRS IU EC KE e uw Pea aS 1,085 1, 096 | 1,075, 727 
Dto a So ass ———————— P'——— (€ —— À 1,165 1, 533 1, 179, 900 
1909 co tee eh ees Ahad cee APRA ee eae Ne CETERO PM CÉVEC Rad DIS a1, 663 b 1, 346 1, 403, 588 


| 
aIncludes 525 Semet-Solvay, 1,067 Otto- Hoffman, 15 Schniewind, and 56 Newton-Chambers. 
b Includes 210 Semet-Solvay, 664 Otto-Hoffman, 412 Schniewind, and 60 Retort Coke Company ovens, 
In the following table is shown the record of by-product coke ovens, 
by States, at the close of 1900, 1901, and 1902: 


Record of by-product ovena by States. 


Ovens December | Ovens December Ovens December 


31, 1909. 31, 1901. 31, 1902. 
State. ee EE SS mM A 
a: |Building. Siete. Building. Sed. Building. 
PAL pn 120 | 120 120 120 240 40 
Maryland vio veexeNen E ER EERE RE RED ES 0 0 0 200 0 200 
Massachusetts ...............- ee cece eeee 400 0 400 0 400 0 
Michigan <a 0 30 30 45 75 60 
New Jersey soria ai 0 100 0 100 100 0 
Now DORK cias ds 30 564 30 564 30 574 
ONO di 0 50 50 0 50 60 
Pennsylvania us. iio 355 232 355 504 592 412 
MIU aa da Ever uova Ee S E EET ERA UN 0 60 56 0 
West Virginian LL verde welcv me e eR 120 | 0 120 0 120 0 
TODllo ieu sog v xb e dn dehet ou des 1, 085 1, 096 1,165 1,533 1, 663 1, 346 


IMPORTS AND EXPORTS. 


The following table gives the quantities and value of coke imported 
and entered for consumption in the United States from 1869 to 1902, 
inclusive. In the reports of the Treasury Department the quantities 
given are long tons. These have been reduced to short tons to make 
the tables consistent with other tables in this report. 
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Coke imported and entered for consumption in the United States, 1869-1902. 


Year ending June 30— Quantity.| Value. Year ending Dec. 31— Quantity.| Value. 
Short tons Short tons. | 
A A ex en a xe $2,053 || 1850; ecc Rees doe to eschews 28, 124 $84, 801 
O esee tpe 6,388 || 1887......ooooooccormmocoroso 35, 320 100, 312 
e ose cuia A IS 19,528 A ides. CE EXC AER 35, 201 107, 914 
A ET boe ixi iouis 9, 575 9,217 BRO see axe ERREUR RAE 28, 608 88, 008 
LBS cosi si oe REV ERU CORE 1, 091 IR: a 20, 808 101, 767 
WHR 634 4,588 | 189l A A awes 50, 753 223, 184 
1875 eoc — 1,046 9,018 7| 1899. opin oc are e IE REST 27,420 86, 350 
187 em CENE 2, 065 8,657 | TSO etn ass aba ease eee ede 37,183 99, 683 
o 4, 068 16,686 | A 32, 566 70, 359 
J878: Sout ha xs eU ata 6,616 24,186 || 1800. ccc csse yv e 29, 622 71,366 
ABO RCM NN ERR PME 6, 035 24,748 || 1806... eee enr m 43, 372 114,713 
p. ———ÉÁÁ 5,047 18,406 | 1897.......... lesser seen 34, 937 98,077 
O 15, 210 64,987 || 1898... eee ee eee 46, 127 142, 334 
IRNO sone ds vecina us irane aessa 14,924 SII ls ess. 81,197 142, 504 
ron 20, 634 | 113,114 || 1900.................. . see 115, 556 371,341 
TO Vra ETT ido) 14, 483 36,278 || MOO Lee eos er RET p RR US 72, 727 266, 075 
jj. ER IN 20,576 | 64,814 || 1902..................... eee 140, 488 423, 775 
| 


The amount and value of coke exported from the United States 
have increased each year since 1895, as shown in the following table: 


Coke exported. from the United. States since 1895. 


| 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons, Short tons. 
js EE 131,368 | $425,174 | 1899 .........oooooooooomooo.. 280,196 | $558,856 
ISOLA itae xr enim laure 169,189 | 553,600 || 1900 ................... eee 422, 239 | 1,358, 968 
A IER ERES VS 173,034 | 546,066 | 1901 .................. lees. 430, 450 | 1, 561, 898 
da es vs dowd E 199,562 600,931 | 1902.......................-. 439, 690 | 1, 785,188 


PRODUCTION OF COKE BY STATES. 
ALABAMA. 


Alabama, which for six years prior to 1902 ranked third among the 
coke-producing States, advanced to second place lust year, with an 
increased production of 403,335 tons over the output of 1901, West 
Virginia, which for several years stood next to Pennsylvania, taking 
Alabama’s position as the third coke-producing State. Alabama's pro- 
duction in 1902 amounted to 2,552,246 short tons, West Virginia fol- 
lowing closely with a total output of 2,516,500 tons. In 1901 Alabama 
produced 2,148,911 short tons, and West Virginia produced 2,283,700 
short tons. The value of Alabama’s coal product in 1902 was 
$8,300,838, as compared with $6,062,616 in 1901, a gain of $2,238,222, 
or 36.9 per cent, as against an increase of 18.8 per cent in the quantity 
of coke produced. The average price per ton for the coke produced 
was the highest in the history of the coke-making industry in the 
State, advancing from $2.82 in 1901 to $3.25 in 1902. The statistics 
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for 1902 show also an increase in the yield of coal in coke to 60.2 per 
cent, the best record made in the State. 

The number of coke-making establishments in Alabama increased 
from 31 in 1901 to 37 in 1902; the number of ovens completed from 
7,136 to 7,571, and the number of ovens building at the close of 1901 
from 535 to 1,334 at the close of 1902. The bank of 120 additional 
Semet-Solvay ovens mentioned in the report for 1901 as being under 
construction were completed in 1902, making a total of 240 of these 
ovens now operating in the State. The ovens under construction 
included also 40 more Semet-Solvay ovens building by the Semet- 
Solvay Company, at Tuscaloosa. 

The coal fields of Alabama are divided into three districts, known 
by the names of the rivers which drain them—the Warrior, the Coosa, 
and the Cahaba. By far the most important of these is the Warrior 
district, which includes the coke ovens in and around the city of Bir- 
mingham. As there is but one coke-producing plant in each of the 
other two districts, no separation of the statistics of coke production 
is made by districts for this State. 

The statistics of coke production in Alabama since 1880 are as 
follows: 


Statistics of the manufacture of coke in Alabama, 1880-1902. 


Estab- Ovens, Coke Total value vaie Of | Yield of 
Year. lish- Build. | Coal used. | COFE PIO | of coke at | CORE BE | coal in 
ments.| Built ing. ovens. per ton. | Coke. 
Short tona. | Short tona. Per cent. 
LEED dis 4 816 100 106, 283 60, 781 $183, 063 $3.01 57 
IBS enbDRI Rud 4 416 120 184, 881 109, 033 326, 819 8. 00 59 
TSS e — 5 536 AA 261, 839 152, 940 425, 940 2.79 58 
boo. MENS 6 767 122 359, 699 217,531 598, 473 2.75 60 
IBS A 8 a 976 242 413, 184 244, 009 609, 185 2. 50 60 
t. m 11 | 1,075 16 507, 934 301, 180 755, 645 2. 50 69 
1886.5... 56 oy EIeiSEPn 14 |41,301 1,012 635, 120 375, 054 993, 302 2.65 59 
WSBT NERONI RU 15 | 1,555 | 1,362 550, 047 325, 020 715, 090 2.39 59 
TORS oso ia otros 18 | 2,475 406 848, 608 608, 511 1, 189, 579 2.34 60 
S89 AAA 19 | 8,944 427 | 1,746,277 | 1,030,510 | 2,372,417 2. 30 59 
18905: tp 20 | 4,805 371 | 1,809,964 | 1,072,942 | 2,589, 447 2. 41 ^59 
TBO) aia es 21 | 5,068 50 | 2,144,277 | 1,282,496 | 2,986, 242 2.3 60 
Ia as 20 | 5,320 90 | 2,585,966 | 1,501,571 | 3,464,623 2.31 58 
1803 O ead 23 | 5,548 60 | 2,015,398 | 1,168,085 | 2,618,632 2.27 58 
1894. vein nenn 22 | 5,951 50 | 1,574,245 923, 817 1,871, 348 2.025 58.7 
189b... nanaon Be aoa 22 | 5,658 50 | 2,459,465 | 1,444,339 | 3,033, 521 2.10 58. 7 
1806... savor aeu 24 | 5,363 |........ 2,573,713 | 1,479,437 | 8,064, 960 2 07 507.0 
1897.5... Bess TI 25 | 5,365 b120 | 2,451,475 | 1,443,017 | 3,094,461 2.14 58.8 
[S — a 25 | 05,456 100 | 2,814,615 | 1,663,020 | 3,378,946 2.03 59 
1899. eneee 25 |c5,599 850 | 3,028,472 | 1,787,809 | 38,634,471 2.03 59 
1900 is 30 | c 6,529 ce 690 | 3,582,547 | 2,110,837 | 5,629, 423 2. 667 98.9 
A sedo M idis 31 |c7,136 | ¢535 | 3,349,908 | 2,148,911 | 6,062,616 2.82 |` 65.3 
1902 pow 2 ree Gade vs 37 |47,571 |e1,331 | 4,237,491 | 2,552, 246 | 8,300, 838 3.25 60. 2 
a One establishment made coke on the ground. c Inclüdes 120 Semet-Solvay ovens, 
b Semet-Solvay ovens, d Includes 240 Semet-Solvay ovens. 


e Includes 10 Semet-Solvay ovens. 
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The character of the coal used in the manufacture of coke in Ala- 
bama since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Alabama, 1590-1902. 


[Short tons.] 


Run of mine. Slack. 
Year. a ee > Total 
Unwashed. | Washed. | Unwashed. | Washed. 
nn AQ A a a ed 
A STEHEN, 1, 480, 669 0 206, 106 123,189 | 1, 809, 964 
o A t Ao bo eee Rue 1, 943, 469 0 192, 238 8,570 | 2,144,277 
A —Á—Á——————— 2, 463, 366 0 11, 100 111,500 | 2,585,966 
o NM 1, 246, 307 51, 163 292, 198 425,730 | 2,015,398 
1591. O 411, 097 7,429 477,820 677, 899 | 1,574, 245 
js c ——— Á— 1, 208, 020 0 32,068 | 1,219,377 | 2,459,465 
jo ————— ÁÁ——— ÁO 1, 292, 191 70, 125 61,674 | 1,159,728 2,573, 713 
IB Luo MERE SRERARÉLUECR EE RIE RAM EU 902, 310 120, 120 91,200 | 1,827,545 | 2,451,475 
jo A se d insoei eaii na 1, 290, 794 828, 294 25, 000 670,527 | 2,814,615 
TRO RN Dc 1,656, 226 725, 238 9, 898 637,110 | 3,098,472 
ji eT 1, 729, 822 152, 077 165,418 | 1,535,170 3, 582, 547 
jp C 1, 611, 830 491, 298 17,796 | 1,698,984 3, 849, 908 
1909. oes euo eux pENEE KE REDI ET sw 1,233, 117 509, 376 290 | 2,494,708 | 4,237,491 


It will be observed from the foregoing table that the increase in coke 
production in Alabama bas been chiefly due to the utilization of slack 
coal, nearly all of which is washed before being charged into the ovens. 
Nearly 60 per cent of the coal used in 1902 was washed slack, and of 
the run-of-mine coal used nearly 30 per cent was washed. 


COLORADO AND UTAH. 


As there is but one coke-making establishment in Utah, tbe statistics 
of production in that State are combined with Colorado in order to 
maintain the confidential nature of the individual statements to the 
Survey. Colorado itself holds the same relative position west of the 
Mississippi River as a coke-producing State that Pennsylvania holds for 
the United States. The coke production of Utah is comparatively 
small and does not materially affect the total. 'The production of the 
two States in 1902 amounted to 1,003,393 short tons, as compared with 
671,303 short tons in 1901, a gain of 332,090 tons or 49.5 per cent. 
The rate of increase for these two States in 1902 over 1901 was the 
largest of any of the more important coke-producing States, and largest 
of all with the exception of Georgia and Kansas. The total combined 
production of these two last States, however, amounted to but little 
over100,000tons. The statistics for 1902 show that the number of coke 
ovens increased 46.1 per cent over 1901, or from 2,060 to 3,010. All 
of these new ovens have been added to the plants of the Colorado Fuel 
and Iron Company, the coke product being consumed in the company's 
own blast furnaces. The coal used in the manufacture of coke is almost 
entirely slack— 1,694,357 tons, out of a total of 1,005,188. Of the slack 
coal used 1,052,935 tons were washed before coking. The statistics of 
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the production of coke in Colorado and Utah since 1880 and the char- 
acter of the coal used in the manufacture of coke since 1890 are pre- 
sented in the following table: 


Statistics of the manufacture of coke in Colorado and Utah, 1880-1902. 


- 


Fatab- | OVE Coke pro. [Total value] Value 0f | Yield of 
Year. lish- Build- | Coal used. doraa” of coke at PA coal in 
ments. | Built. NE, ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
1880...... RE 1 200 50 51, 891 25,568 | $145,226 | $5.68 49 
POR Uae ceca 2 267 0 97, 508 48, 557 267, 156 5.29 50 
o v ots eade 5 344 0 180, 549 102, 105 476, G65 4.67 | 57 
E doeet 7 352 0 224, 089 133, 997 584,578 4. 36 60 
E MENTOR 8 409 24 181, 968 115, 719 409, 930 3. 45 64 
J8SS or e doi cea 7 434 0 208, 069 131,960 ! — 512,162 3. 88 63 
C. 0.0L aona aonn 7 483 0 228, 060 142, 797 569, 120 8. 99 62.6 
E E T 7 532 0 267, 487 170, 698 682, 778 4.00 
1888............seee 7 602 100 274,212 179, 682 716, 305 4.00 65.6 
1889......... esee 9 834 50 299, 731 187,638 | — 643,479 3. 43 63 
VOU E 8 916 30 407, 023 245,756 | — 959,246 3. 90 60 
E aV S c ea 7 948 21 452, 749 277, 074 896, 984 3. 24 61 
1892a ............... 9 | 51,125 220 599, 200 373,229 | 1, 234, 320 8.31 62.3 
1893a ............... 8| 1,154 200 628, 935 362,986 | 1,137, 488 3.13 57.7 
1894a ............... 8] 1,154 250 542, 429 317,196 903, 970 2.85 58.5 
1895a ............... 9| 1,169 0 580, 584 340, 357 940, 987 2. 76 58. 6 
1896a ..............- 1| 127 0 639, 238 363,760 | 1,046,306 2. 88 56. 9 
18970 ...........-e. 12 | 1,273 0 616, 592 342, 653 999, 216 2.916 55.6 
1898a .............-. 12| 1,253 8 803, 686 474,808 | 1, 230, 428 2.59 59.8 
1899a ............- 12 | 1,243 50 898, 207 530, 424 | 1,333,769 2.51 59 
19008 ............... 13 | 1,488 0 997, 861 618,755 | 1,746,732 2. 82 62 
1901a ........- eee 15| 2,060 | 1,203 | 1,148,901 671,303 | 1,626,279 2. 42 58. 4 
1902 A ......- cesse 15 | 8,010 363 | 1,695,188 | 1,003,393 | 2,754,341 2.74 59. 2 


a Includes production and value of coke in Utah and of coal coked. 
bIncludes 36 gas retorts since 1892. 


The character of the coal used in the manufacture of coke in Col- 
orado and Utah since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Colorado and Utah, 1890-1902. 
(Short tons.] 


Run-of-mine. Slack. 


Year. ARO AA Se Total. 
Unwashed. Washed. | Unwashed. | Washed. 


BQO ope eeu sue ex ues a Mags 36, 058 0 395, 023 0 431, 081 
ABQ A 93, 752 0 384, 278 0 478, 030 
o A beu pd id tua dU 82, 098 0 517, 102 0 $99, 200 
A ——————Ó———— 109, 915 0 519, 020 0 628, 935 
jn Pr 126, 642 0 | 415,787 0 0542, 429 
O 119, 868 0 453, 597 7,119 | 580, 584 
1896 e neon cera a vse a 143, 604 0 378, 776 116, 858 | 639, 238 
or —————— e aaa 0 0 | 893, 214 223, 378 | 616, 592 
IRON ts irr RR AR De RR wie es 122, 983 0 415, 298 265, 405 803, 686 
IROg E Me E 125, 322 0 468, 196 304, 689 898, 207 
1900 00 bed uous ees wide den — 229, 311 0 316, 527 452, 023 997, 361 
jV ————————Ma(€ 425, 642 0 43, 078 677,181 1,145, 901 
1902: 5 os voto Re ED C EdEDU S MS 831 0 


641, 422 1, 052, 935 | 1, 695, 188 
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GEORGIA. 


The only coal mines in the State of Georgia are located in Dade and 
Walker counties, in the extreme northwest corner of the State, the 
coal beds being a portion of the Warrior coal fields of Alabama. The 
coal in Georgia produces a fairly good quality of coke—although it is 
principally the slack coal that is used for that purpose—which finds a 
market in the iron works in the vicinity of Chattanooga, Tenn. 

Georgia’s production of coke in 1902 amounted to 82,064 short tons, 
the largest output since 1895, and exceeding the output of 1901 by 
27,514 tons, or a litte over 50 per cent. The value of the product 
increased from $154,625 to $298,963, the highest figure ever reached. 
The average price per ton in 1902 was $3.64, as compared with $2.83 
in 1901, and with $2.85 in 1900. For the first time in a period of ten 
years some run-of-mine unwashed coal was made into coke in Georgia. 
This was due to the inability to supply the demand for coke from the 
slack coal produced in mining operations. 

The statistics of the production of coke in Georgia, 1880 to 1902, 
are as follows: 


Statistics of the manufacture of coke in Georgia, 1880-1902. 


Estab- pal Cok Total value yae of! yield of 
Year. lish- Build. | Coal used. | “Queda. | of coke at ea all coal in 
ments. | Built. | ~; j Ovens. per ton coke. 
Short tons. | Short tona. Per cent, 

n coccion 1| 140 40 63, 402 38,041 | — $81,789 | $2.15 60 
1 didas 1 180 40 68, 960 41,376 88, 753 2.15 60 
1882...... sensns 1| 220 44 77,670 45,602 | 100,194 | 2.15 60 
A € 1 264 36 111,687 67,012 147,166 2. 20 60 
1 MEE 1 300 0 132, 118 79, 268 169, 192 2.13 60 
W880 E 2 300 0 117,781 70, 669 144, 198 2.04 60 
I8B6. Less dv A 2 300 0 136, 133 82, 680 179, 031 2.17 60 
ppp 2 300 0 158, 482 79,241 174, 410 2. 20 60 
INS. eun our sis uns 1 290 0 140, 000 83, 721 177, 907 2.12 60 
o iiiv kina T ELE 1 300 0 157, 878 94, 727 149, 059 1.57 60 
A ue eed 1 300 0 170, 388 102, 233 150, 995 1. 48 60 
189l. veu eee 1 300 0 164, 875 103, 057 231, 878 2.25 62.5 
Ii 1 300 0 158, 978 81, 807 163, 614 2.00 51.5 
o A acted tee 1 338 0 171, 645 90, 726 136, 089 1.50 52.8 
TOON ois eri ae 1 338 0 166, 523 93, 029 116, 286 1.25 55.9 
t DP 1 330 0 118, 900 60, 212 70, 580 1.17 50.6 
1896 oer eR 1 334 0 109, 655 53,673 68, 486 1.276 49 
E s ovd ee 1 300 0 67, 000 33, 000 42, 240 1.28 49.3 
1808.......0.ee cece 2! 350 0 81, 108 49, 529 77,230 | — 1.56 61 
MOOD c — wae 2| . 350 100 78, 098 90, 907 116,917 2. 30 65.2 
TOO ees ade rex 2 480 0 140, 988 73, 928 210, 646 2. 849 52.4 
DOOD SN 2 510 0 89, 919 64, 550 154, 625 2. 83 60. 7 
19009. i oe DEVE eus 2 492 38 129, 642 82, 064 298, 963 3. 643 63.3 
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As shown in the following table, nearly all of the coal used in the 
manufacture of coke in Georgia since 1890 was washed before being 
charged into the ovens. 


Character of coal used in the manufacture of coke in Georgia, 1890-1902. 


[Short tons.] 


Run of mine. Slack. | 
Year. ———— | | Total. 

Unwashed. | Washed. | Unwashed. | Washed. | 
A EADEM 0 0 0} 170,388 | 170,388 
ee ee eee eee Wine er OR MORD 106, 131 0 0| 58,744] 104,875 
| NNMERO 0 0 0|  158,978| 158,978 
T A E 0 0 o| 171,645] 171,645 
and PUR MEE UEE 0| 106,523 0 166, 523 
[ MEE EROR o| 118,900 0 118, 900 
co) potencien cd o| 109,65 0 109, 656 
T MER A eae ee o| — 67,00 0 67,000 
[D MP" S 0| 61,814 0 81, 108 
[I MCI of — 4850 0 78, 098 
D MENGE SPI o| 65,988 0 140, 988 
A ME 0 0 10, 574 89, 919 
A A 25, 600 0 0 129, 642 


INDIAN TERRITORY. 


Coke production in the Indian Territory in 1902 presented one 
notable exception to the general condition prevailing throughout the 
year, in that the average price per ton was less than that of 1901. One 
establishment and 50 ovens were added to the coke-making equipment 
of the Territory in 1902, and the product increased from 37,374 short 
tons to 49,441 tons, and the total value from $154,834 to $202,921. 

The statistics of the manufacture of coke in the Indian Territory 
from 1880 to 1902 are as follows: 


Statistics of the manufacture of coke in the Indian Territory, 1880-1902. 


Estab- Sa Coke "Total value vane of Yield of 
Year. lish- Build. | Coal used. anced. of coke at ys ier coal in 
ments. | Built. ing. : ovens. per t Om coke. 
Short tons. | Short (ons. Per cent. 
1880........- esee 1 20 0 2, 494 1,546 $4,628 | $3.00 
1581 2 du ENEA 1 20 0 2, 852 1, 768 5, 304 3. 00 62 
INR C ebat ees 1 20 0 3, 206 2,025 6, 075 9. 00 62 
I NM os ave ix vie ex 1 20 0 4,150 2, 013 7,719 3.00 62 
T T ARR 1 20 0 3, 084 1,912 5,736 | 3.00 62 
CC PME RR MON 1 40 0 5, 781 3, 584 12,902 | 3.60 62 
ON 1 40 0 10, 242 6,351 22,229 | 3.30 62 
e A: 1 80 0 20,121 10, 060 33,435 | 3.33 
CU PN MT | 1 80 0 13, 126 7,502 21,755 | 2.90 57 
PROD os eee eC UEM 1 80 0 13, 277 6,639 17, 957 2. 70 50 
LO ssi ta Ra acus 1 xO 0 13, 27% 6, 639 | 21, 577 3.25 50 
T) PPAR RN 1 80 0 20,551 9,464 30,483 | 3.22 46 
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Statistics of the manufacture of coke in the Indian Territory, 1880-1902—Continued. 


Estab- E Coke "Total value ae Of) yield of 
Yenr. lish- Build. | Coal used. duced" of coke at uon coal in 
ments. | Built. |, g. ovens. per t on. | coke. 
Short tons. | Short tona. Per cent. 
li 1 80 0 7,138 3, 569 $12, 402 $3. 47 
ISM EEEE EE 1 80 0 15, 118 7,135 25, 072 3. 51 
IBM ME 1 80 0 7,274 3, 051 10, 693 3.50 
Ls een LE eer n 1 80 0 11,825 5,175 17,657 8. 41 43.8 
js E — n 2 130 0 53, 028 21,021 73,574 3.50 
Mires 2 130 0 68, 495 30, 364 104, 725 3. 45 44.3 
TRUS ia 2 130 0 73, 330 34, 110 96, 639 2. 833 46.5 
I899. sse erui ces 8 130 100 59, 255 34, 339 71, 965 2. 96 
1900127: sais 3 230 0 79, 534 38, 141 152, 204 3. 99 
Misc 3 230 0 74,746 37,374 154, 834 4.14 
o AAA 4 280 0 110, 934 49, 441 202, 921 4.10 44.6 


The character of the coal used in the manufacture of coke in the 
Indian Territory since 1890 is shown in the following table: 
Character of coal used in the manufacture of coke in the Indian Territory, 1890-1902. 


[Short tons. ] 


Run of mine. Slack. 


Year. a o DATUR RECTE USER ERN Total. 
Unwashed. | Washed. | Unwashed. | Washed. 


——— a 


da 0 0 0 13, 278 13, 278 
o A O DNE DUE 0 0 9, 500 11,051 20, 551 
O uec eco te E icta 0 0 0 7,138 7,138 
A 0 0 0 15, 118 15, 118 
A AN 0 0 0 7,274 7, 274 
A O 0 0 0 11,825 11,825 
E A NN NR 0 0 0 53, 028 53, 028 
O casa eat 0 6, 923 0 61, 572 68, 495 
PROS NONE T soca ona 0 15, 353 0 57, 977 73, 330 
A Re Pee ee 0 0 0 59, 255 59, 255 
IND LN 0 0 20, 832 58, 702 79, 534 
A oti at cant 0 0 0 74, 746 74, 746 
[oL E PR DD T 0 3,947 0 106, 987 110, 934 


KANSAS. 


This State continues to be of comparatively little importance as a 
coke producer, the small amount of coke produced being made by the 
zinc-producing companies for their own use, and the coal used being 
chiefly slack coal obtained from the mines in the State. There were 
10 establishments, with a total of 97 ovens, producing coke in 1902. 
The product was the largest ever made, amounting to 20,902 tons, 
with a value of $54,702. The production in 1902 was nearly three 
times that of 1901. 
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The statistics of the manufacture of coke in Kansas from 1880 to 
1902 are as follows: 


Statistics of the manufacture of coke in Kansas, 1880-1902. 


Ovens. Value of 
Year. "ish. a Bana. | Coal used. | Coke pro- Tot oke at cone et oat in. 
ments. | Built. ing. ovens. per ton coke. 
Short tons. | Short tons Per cent 

AA 2 6 arra l 4, 800 8,070 $6, 000 $1.95 64 
jio. e —— 8 15 meee 8, 800 5,670 10, 200 1. 80 64.4 
GRE zio E ER 8 2U EE sss 9, 200 C, OSO 11, 460 1.70 66 
BRS s Ly v vv xa da 4 lis 13, 400 8, 430 16, 560 1. 96 62.9 
Pho DNE 4 y^ m REND 11,500 7,190 14,580 2.02 62.5 
1885. a Er ee 4 20 eee eae 15, 000 8, 060 13, 255 1. 65 58.7 
E MT 4 36 1: oves 23, 062 12, 493 19, 204 1.64 54.2 
E AAA 4 39 loses 27,604 14, 950 28,575 1.91 54 
1888................. 6 58 |........ 2A, 934 14,831 29, 073 1. 96 59.5 
pfo. e —— 6 S gees 21, 600 13, 910 26, 593 1.91 64 
joo CS 7 68 |........ 21, 809 12,311 29,116 2.87 56 
Ins 6 dA ARO 27,181 14, 174 33, 296 2.35 52 
D Eo AAA 6 TO lanas 15,437 9, 132 19, 906 2.18 59.2 
piss PUE NES 6 75 0 13, 645 8, 565 18, 640 2.18 62.8 
NOOSE crebro 6 61 0 13, 288 8, 439 15, 660 1. 855 63.5 
po T 5 55 0 8, 424 b, 287 11,289 2. 14 62. 8 
A 6 55 0 8, 940 4, 785 8,676 1.813 -53.5 
TBO PA, 4 57 0 11, 772 6, 181 9, 272 1.50 52.5 
jo — 6 47 3) 7,856 |. 4, 180 6, 455 1. 545 53 
E AA Es 9 95 0 26, 988 14, 476 30, 817 2.13 53. 6 
te 9 91 0 10, 303 5, 948 14, 985 2.52 57.7 
A 12 98 3 11,629 7,138 15, 079 2,11 61.4 
e A 10 97 12 35, 827 20, 902 54, 702 2. 617 58.3 


KENTUCKY. 


The coke production in Kentucky in 1902 was the largest both in 
amount and value in the history of the State, amounting to 196,879 
short tons, valued at $317,875. The coking industry of Kentucky 
depends for its existence principally upon the slack coal produced at 
the coal mines of the State. Kentucky is the only State which con- 
tains within its borders the Coal Measures of any two of the great 
fields. The Appalachian coal area crosses the eastern end of the State, 
while the southern extremity of the Illinois and Indiana, or Eastern 
Interior, field is found in the western counties of Kentucky. Coke is 
made from coal mined from both fields, one of the principal coke plants 
being that of the St. Bernard Coal Mining Company at Earlington, 
Hopkins County, which has been able to produce a good quality of coke 
from these coals, although practically no coke is made from the míore 
extensively developed portions of the field in Illinois and Indiana. 

The total amount of coal consumed in the manufacture of coke in 
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Kentucky in 1902 was 265,121 tons. Of this amount, 231,962 tons 
were slack, and of the slack coal 140,466 tons were washed before 
coking. 

The statistics of the manufacture of coke in Kentucky from 1880 to 
1902 are as follows: 


Statistics of the manufacture of coke in Kentucky, 1880-1902. 


Estab- Ovens: Cok Total value AME ol Yield of 
Year. lish- Build. | Coal used. | “Guada. | of coke at | Xieng | coal in 
ments. | Built. ing. ovens. per ton. coke. 
| Short tons. | Short tons. Per cent. 
E AN 5 45. esas 7,206 4, 250 $12, 250 $2. 88 59 
A 5 45 |........ 7, 406 4, 370 12, 630 2.89 69 
E "— 5 45 |........ 6, 906 4,070 11, 530 2. 83 59 
TOSS D 5 45 Lois 8, 437 5, 025 14, 425 2.87 60 
1884. ooo arias 5 45 |........ 8, 451 2, 223 8, 760 3. 94 64 
TARO C cos Vr edd 5 33 A 5,075 2, 704 8, 489 3. 14 53 
di cir 6 76 2 9, 055 4, 528 10, 082 2,23 50 
isc 6 98 dues 29, 129 14, 565 81, 730 2.18 50 
TOSS mn 10 132 2 42, 642 23,150 47,244 2.04 o4 
TOBY DN 9 166 100 25,192 18,021 29, 769 2.28 52 
1890; — sees 9 175 103 24,372 12, 843 22,191 1. 80 51 
|j.) em 7 115 24 64, 390 83, 771 €8, 281 2.02 52 
o eon erus 5 287 100 70, 783 36, 123 72, 563 2.01 51 
js eC 4 283 100 97, 212 48, 619 97, 350 2. 00 50 
e A 6 293 0 66, 418 29, 748 51, 566 1. 78 44.8 
e Leon eX 5 293 0 63, 419 25, 460 87, 249 1. 46 40.1 
1896. ODE 4 264 0 55,719 27,107 42, 062 1.55 48.6 
IBUT ici dd 5 268 0 64, 234 82, 117 45, 454 1.41 50 
q A 5 292 2 41, 484 22, 242 32, 213 1. 448 50 
e p 6 300 130 151, 503 81, 095 161, 454 1.99 53.6 
pa PPP 5 458 8 190, 268 95, 532 235, 505 2. 465 50.2 
WOOT EE 5 461 0 204, 297 100, 285 208, 015 2.07 49 
1909] 5. 5 iron 7 485 12 265, 121 126, 879 317, 575 2. 505 47.8 
MISSOURI. 


The small amount of coke produced in Missouri is from ovens oper- 
ated in connection with the lead and zinc smelters, in which the prod- 
uct is consumed. "The industry is & small one, and the conditions 
affecting it are similar to those mentioned in regard to Kansas. The 
production in 1902 amounted to 5,780 short tons, as compared with 
4,749 tons in 1901. There were but two establishments making coke 
last year and the total number of coke ovens was 8. All of the coal 
used in coke making is slack coal. 

M R 1902——31 
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The statistics of the production of coke in Missouri from 1887, when 
coking began in this State, to 1902 are as follows: 


Statistics of the manufacture of coke in. Missouri, 1887-1902. 


Ovens. 


| Value of | .. 
Year. jc ees Build. | Coal used. xa ad TODA a pai peu a 
menta, | Built. ng ovens. per tar: coke. 
| Short tons. | Short tons. Per cent. 
BA 1 : QN 5, 400 2,970 $10, 395 $3. 50 55 
DSRS oc aV EC aps 1 A 5, 000 2, 600 9,100 3. 50 52 
I880. 2. oce iss 3 leas 8, 485 5, 275 5, 800 1.10 62 
1890. iia 3 IU PA 9, 491 6, 136 9, 240 1.51 65 
TAS bis oc eekees ees 3 10 [cecus 10, 377 6,872 10, 000 ]. 45 66 
TRO? a oan ees 3 p | yl AA 11, 088 7, 299 10, 919 1.50 | 65.8 
A ai 3 10 0 8,875 5, 905 9,735 1.65 66.5 
189...... neon ewe 3 10 0 3, 442 2, 250 3, 563 1.58 65.4 
FRO ee Duce dat 3 10 0 3, 120 2, 028 2, 442 1.20 65 
BONG Soca She Sete S 3 7 0 4,471 2,500 4, 131 1. 65 55.9 
E a ae 3 15 0 4, 627 2, 593 3, 890 1.50 56 
TSG RR RE 3 8 0 1,500 740 1,050 1. 42 49.3 
AAA 4 12 0 5, 320 2, 860 5, 520 1. 93 53.8 
1900... eese oh ces à 10 0 3,775 2, 087 5, 268 2.52 55. 3 
IO ocean tds 3 9 0 9, 041 4, 749 9, 968 2. 099 52.5 
190A ose datas 2 8 0 10, 430 5, 780 14, 450 2.50 55.4 


MONTANA. 


Montana is one of the States whose coke production in 1902 was 
less than that of the preceding year. A number of new ovens were 
added to the plant of the Montana Coal and Coke Company during 
1902, and an increase in production in 1908 may be expected. The 
output in 1902 amounted to 53,463 tons, as compared with 57,004 tons 
in 1901. With one exception the production in 1902 was less than in 
any year since 1896. All of the coal used in the manufacture of coke 
in Montana is washed before coking. 
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The statistics of the manufacture of coke in Montana from 1883, 
when ovens were first reported, to 1902 are as follows: 


Statistics of the manufacture of coke in Montana, 1888-1902. 


Ovens. Value of 

Year. | isb | — una. | Coal used. | Coke pro- Poreoxe at | Coke at | Coat in: 

ments. | Built ing. ovens. per ton coke. 

Short tons. | Short tons Per cent 

os eee 1 2 0 0 0 0 0 0 

E NERONE EM 3 5 12 165 75 $900 | $12.00 46 
D. NNMERO 2 2 0 300 175 2,068 | 11.72 58.5 

E RP eae 2 4 16 0 0 0 0 0 0 
|. A 2 27 0 10, 800 7, 200 72,000 | 10.00 66.7 

o MNT MEN 1 40 0 20, 000 12, 000 96,000 | 8.00 60 

D. NCMO 2 90 50 30, 576 14,043 | 122,003 | 8.69 46 

1890..............--- 2| 140 0 32, 148 14,427 | 125,655 | 8.71 45 

i.) REPERI NR 2; 140 0 61,667 29,009 | 258,523, 8.91 47 
1 NNUS 2| 153 0 64, 412 34,557 | 311,013 | 9.00 53.6 
1899............-.- 2 153 0 61, 770 29,945 | 289,560 | 8.00 48.5 
1894........... esses 2 153 0 33, 318 17,388 | 165,187 | 9.50 52.2 
O 3| 303 0 55, 770 25,337 | 189,856 | 7.49 45.4 

1896...............-. 3| 303 0 113,165 60,078 | 425,483 | — 7.08 53 
180] A s| 308 O| 139,907 67,849 | — 467,481 6. 89 48.5 

1898.........sessees- 4| 318 0 92, 552 52,009 |  859,174| 6.91 56 

1899...... 8... sse 8| 303 0| 110,274 56,876 |  356,190| 6.32 51 
1900..........- sees 8| w| iu 108, 710 54, 731 337,079 | 6.169 50.8 
1901............ es. 3| 38| 1u 102, 950 57,004 | 337,881 | 5.918 55. 4 

1902...........--ee- 3 


410 0 99, 628 53, 468 360, 927 6. 75 53.7 


NEW MEXICO. 


New Mexico was one of the three exceptions to the general increase 
in coke production in 1902, the output from this Territory decreasing 
from 41,643 short tons in 1901 to 23,296 tons, a loss of 18,347 tons, or 
about 44 per cent. There are but two establishments in the Terri- 
tory, and a total of 126 ovens. No changes have been made in this 
respect in the last six years. The coal used in the manufacture of coke 
in the Territory in 1902 was entirely slack coal, and of the 40,943 
tons used all but 208 tons were washed before coking. i 
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The statistics of the production of coke in New Mexico from 1882, 
when coke ovens were first reported, until 1902 are as follows: 


. Statistics of the manufacture of coke in New Merico, 1882-1902. 


| O a dos sn TU Total value| Value of | yield of 
Year. lish- Buiją. | Coal used. "Quced. | of cokeat| Seong | coal in 
` ments. | Built ng. ovens. pert on coke. 
Short tons. | Short tons | Per cent 
T MARRE 2 0 12 1,500 1,000 $6,000 | $6.00 661 
IES 2 12 28 6, 941 3, 905 21, 478 | 5.50 573 
INE, occu PO EV VS 2 70 0 29, 990 18, 282 91, 410 | 5.00 574 
PRB 2. iese 2 70 0 31, 889 17,940 89, 700 ». 00 561 
TO cta 2 70 0 18, 194 10, 236 51,180 5.00 56 
TSR EET. 1 70 0 22, 549 13, 710 82, 260 6. 00 61 
A bees Os: 1 70 0 14, 628 8, 540 51, 240 6. 00 58 
T ARRA 2 70 0 7,162 3, 460 18,408 | 5.32 48 
IU LT 2 70 0 3, 980 2,050 10, 025 4.89 51.5 
o sal ve EEEER 1 70 0 4, 000 2, 300 10, 925 4.75 57.5 
1892... 2:29 4:903 P 1 50 0 0 0 0 0 0 
18903... 4o a RSS 1 50 0 14, 698 5, 803 18, 476 3.18 39.5 
O oo 1 50 0|. 13,042 6, 529 93,313] 4.32 50 
1896: . cec oo Eden 1 50 0 22, 385 14, 663 29,491 | 2.01 65.5 
T896- E Ra 1 50 0 39, 286 24, 228 48, 453 2. 00 61.7 
1897...... senes 2| 126 0 2, 585 1,438 3,2322 | 2.25 55.6 
TRON 5 Lois iui 2 126 0 12,557 6, 980 14, 625 2.095 |* 55.6 
1809. ucl een 2 126 0 68, 591 44, 134 99, 217 2.2 64.3 
1900... eee ERIS 2 126 0 74, 261 44,774 130, 251 2. 909 60.3 
1901: 255 xs 2 126 0 72, 350 41, 643 118, 368 2.84 57.5 
A 2 126 0 40, 943 23, 296 74,051 3.178 56. 9 
NEW YORK. 


The 564 ovens of the Otto-Hoffman by-product type, mentioned in 
the report for 1901 as being under construction at Buffalo by the Lack- 
awanna Iron and Steel Company, had not been completed at the close 
of 1902, and did not, therefore, contribute to the production of New 
York last year. The entire output for the State was from the 30 
Semet-Solvay ovens at Syracuse. This plant is being increased by an 
addition of 10 ovens, which were in course of construction at the close 
of 1902. "The statistics of production of New York are included with 
that of ** Other States." 


OHIO. 


Although Ohio possesses large areas of coal from which a fair qual- 
ity of coke could be made, and stands fourth among the coal-producing 
States, the coke-making industry has not been developed to any extent. 
This is doubtless due to the proximity of the higher grade of coking 
coals of Pennsylvania and West Virginia, which supply the fuel for 
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the many iron and steel works in Ohio. Stimulated, however, by the 
increased activity and demand for coke in 1902, the production of the 
State increased from 108,774 tons in 1901 to 146,099 tons in 1902, this 
being the largest output ever made. The value increased from $299,430 
to $492,793, and the average price per ton advanced from $2.75 to 
$3.37. Something over one-third of the total product in 1902 was from 
the new plant of Otto- Hoffman ovens completed in 1901, at Hamilton, 
near Cincinnati. At the close of 1902 there were 60 retort ovens in 
course of construction by the Retort Coke Oven Company, at Cleve- 
land. The number of establishments in the State increased from 8 in 
1901 to 9 in 1902, and the number of completed ovens from 419 to 449. 
Two of these establishments, with a total of 23 ovens, were idle through- 
out the year. 

In the following table the statistics of the production of coke in Ohio 
for the years 1880 to 1902 are consolidated: 


Statistics of the manufacture of coke in Ohio, 1880-1902. 


Ovens, | Value of 


Year. | pd Build. | Coal used. end pen e pum Es 
ments. | Built. ing. É ovens, per tor coke. 
| Short tons. ¡ Short tons. Per cent. 

A 15 616 25 172,453 100,596 | $255,905 $2.51 58 
o Deis e EPOD 15 641 0 201, 045 119, 469 297, 728 2. 49 59 
RSP ona eon 16 647 0 181,577 103, 722 266, 113 2.57 57 
o NNNM DN RUE 18 682 0 152, 502 87, 834 225, 060 2.57 58 
Ur EIS 19 732 0 108, 164 62, 709 156, 294 2. 49 5£ 
caian ' al 60 0 68, 796 39,416 | — 109,723 2.78 | 57 
OO cc 15 560 0 59, 332 34, 932 94, 012 2.69 59 
jT. AA 15 585 223 164, 974 93, 004 245, 981 2. 65 56 
CC RET 15 547 12 121, 201 67, 194 166, 330 2. 48 54 
18 eee 13 462 0 132, 828 76,124 188,222 2.50 56 
1800 odisse dee 13 443 1 126, 921 74, 633 218, 090 2. 92 59 
Isra doin: 9 421 0 69, 320 35, 718 76, 901 1.99 56 
(o esha atten 10 436 0 95, 236 51, N18 112, 907 | 2.18 - 54.4 
E o OSEI ME 9 435 0 42, 963 22, 436 43,671 1.95 | 52 
ON 8 363 0 55, 324 32, 640 90, 875 2.78 59 
trends 8 377 0 51, 921 29, 050 69, 655 2.40 56 
D EEE 9 431 0 128, 923 80,568 | — 20K, 789 2. 58 62.7 
ISIT dive adicere 9 433 0 151,515 95, 087 235, 784 2.48 | 62.7 
LB coccion 10 441 0 134, 757 85, 535 211, 558 2.47 | 63.5 
1809. 12542 oieactwads 8 385 0 142,678 83, N78 255, 129 3. 04 58. 8 
1900..... 2. ceases eee 8 369 50 115, 269 72,116 194, 042 2. 69 | 62.5 
WOOL DRE N, 8| a419 0 162, 624 108, 774 299, 130 2.75 | 66.9 
1900 esce Sud | 9| a449| v60 219, 401 146, 099 492, 793 8.37 | 66.6 


a Includes 50 Otto-Hoffman ovens, b Retort Coke Company ovens, 
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The character of the coal used in the manufacture of coke in Ohio 
since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Ohio since 1890. 


[Short tons. ] 
Run of mine. | Slack. 
Year. A, NI |. “Total: 
Unwashed. | Washed. | Unwashed. | Washed. 

TBO oe A wes ve E ES 84, 729 0 54, 473 37,719 126, 921 
IBOD oss eco ERES UR DOR aetna 5, 200 0 64, 120 0 69, 320 
IBUDIL ue ete S REPRE IE E eR E EE SIE 35, 334 0 32, 402 27,500 95, 236 
E MMC A TERN 0 o 24, 859 18, 104 | 42, 963 
A A O E 0 0 14, 845 40, 179 85, 324 
DBO Lo eed pU REQUE ou area eae ee eee 28, 053 0 10, 868 13, 000 61, 921 
js mE 88, 616 0 24, 325 15, 982 125, 923 
1800. osos Euer ERO S Ne ees 92,192 0 29, 353 30, 000 151, 545 
PSUS rw IM T 92, 963 0 19, 794 22, 000 134, 757 
IBI AA A O ra 88, 771 0 23, 907 30, 000 142, 678 
1900: 5 ooo sra A cdd. 65, 175 0 17,094 80, 000 115, 269 
A UE TENERE 100, 345 0 42, 279 20, 000 162, 624 
NO oss esce talea bao A ame 161, 783 0 19, 618 38, 000 219, 401 


PENNSYLVANIA. 


Approximately two-thirds of the entire coke product of the United 
States is made in Pennsylvania and 60 per cent of Pennsylvania's 
product, or 40 per cent of the entire output of the Uni ed Sta'es, is 
from the famous Connellsville region. In 1902 the coke production 
of Pennsylvania amounted to 16,497,910 short tons, out of a total for 
the United States of 25,401,730 tons. In 1901 Pennsylvania produced 
14,355,917 tons, out of a total of 21,795,883 tons. Of these totals, the 
Connellsville region produced in 1901, 10,235,943 tons, and in 1902, 
10,418,366 tons. To this production of the Connellsville region might 
be reasonably added the output of the recently developed areas in the 
vicinity of Uniontown, which have been classified in this report under 
the name of the Lower Connellsville district. "This new district pro- 
duced in 1901, 1,116,379 short tons, and in 1902, 1,899,111 tons, 
making the total for the two districts in 1901, 11,352,322, and in 1903, 
12,317,477 short tons. 

As compared with 1901, the coke production of Pennsylvania in 1909 
shows an increase of 2,141,993 short tons, or 14.9 per cent, each dis- 
trict in the State participating in the increased production, although 
the increase in the Connellsville region was comparatively small. 
That the increase in the Connellsville region was not larger was due 
to the great shortage of cars and lack of motive power on the part of 
the transportation companies, there being constant complaint through- 
out the entire year of the inability of the railroads to handle this traf- 
fic properly. A number of establishments were obliged to put their 
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ovens out of blast for considerable periods on account of the congested 
condition of the railroad business. The inability to increase produc- 
tion more materially was, however, somewhat compensated for in the 
enhanced value of the coke produced. The output of the Connells- 
ville region in 1902, which did not exceed that of 1901 by as much 
as 2 per cent, showed an increase in value of from $19,172,697 to 
$23,785,433, a gain of $4,612,736, or 24 per cent. The value of the 
total product for the State increased from $27,066,361 to $38,451,722, 
a gain of $11,385,361, or 42 per cent. This indicates that the value of 
Connellsville coke did not increase in the same ratio as that produced 
in other portions of the State. 

It should be stated, however, that a large part of the Connellsville 
product was marketed in 1902 at contract prices made the preceding 
year, and, moreover, the production of the H. C. Frick Company, the 
largest producer in the region, as in the United States, is no longer 
sold in the open market, but is entirely consumed in the furnaces and 
mills of the United States Steel Corporation, of which the Frick com- 
pany is a subsidiary member. Consequently the value placed upon 
this product is largely an arbitrary figure and does not represent 
actual market conditions. Notwithstanding the fact that during the 
anthracite strike the prices of Connellsville coke for prompt delivery 
reached as high as $12 per ton, a comparatively small amount was sold 
at these high figures, the greater portion going to contract purchasers. 
The smaller producing districts of the State not only increased their 
production in greater proportion than did the Connellsville region, 
but also obtained more direct and substantial benefit from the abnormal 
prices which prevailed for a time during 1902. 

There were in 1902 196 establishments in the State, as compared 
with 188 in 1901. Four of the eight new plants were constructed in 
the Lower Connellsville district, the most recently developed coking 
field in the State, the total number of completed ovens increasing from 
34,906 to 36,609. Of this increase, 1,002 were in the Lower Connells- 
ville district. There were building at the close of 1902 2,332 new 
ovens, as compared with 832 ovens in the course of construction at the 
‘close of 1901. The completed ovens at the close of 1902 included 507 
Otto-Hoffman, 75 Semet-Solvay, and 8 Newton-Chambers by-product 
ovens. Of the 2,332 ovens building at the close of 1902 there were 
100 Otto-Hoffman, 100 Semet-Solvay, and 212 Schniewind by-product 
ovens. Including the ovens which were completed in 1902, but not 
completed in time to be put in blast during that year, there were 9 
establishments in the State, with a total of 599 ovens, which did not 
produce any coke throughout the entire year. 


= 
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In the following table are given the statistics of the production of 


coke in Pennsylvania for the years 1880 to 1902, inclusive: 


Statistics of the manufacture of coke in Pennsylvania, 1880-1902. 


Ovens. 


Estab- Coke Total value coke at Yield of 

Year. [mente Bute, | Butia- | 081 0309: | producea. | ovens. | ovens, | “Soke. 

Short tons. | Short tons Per cent. 

1880........ essen 124 | 9,501 | 8596 | 4,947,558 | 2,821,384 | $5,255,040 | $1.86 65 
1881....... seen 132 | 10,881 | 761 | 5,393,503 | 3,437,708 | 65,898,579 | — 1.70 64 
I8) eee sade 137 | 12,424 | 642; 6,149,179 | 3,945,034 | 6,138,698! 1.56 64 
1883.. no 140 | 13,610 | 211 | 6,823,276 | 4,438,464 | 5,410,387 | 1.2 65 
OA cc 145 | 14,285 | 282 | 6,204,604 | 3,822,128 | 4,783,230 | 1.25 62 
A 133 | 14,568 | 317 | 6,178,500 | 3,991,805 | 4,981,656 | 1.25 64.6 
1880.......... sess 108 | 16,814 | 2,558 | 8,290,849 | 5,406,597 | 7,604,003 | 1.42 65.2 
1887....... eee cece 151 | 18,294 | 802 | 8,938,438 | 5,832,849 | 10,746,352 | 1.84 65.3 
MO e essen 120 | 20,381 | 1,565 | 9,673,097 | 6,545,779 | 8,230,759 | 1.28 68 
1889................. |  109|22,143 | 567 | 11,581,292 | 7,659,055 | 10,743,492 | 1.40 66 
1890...0...ecee eens 106 | 28, 430 74 | 13,046,143 | 8,560,245 | 16,333,674 | 1.91 65.6 
1891............ e. 109 | 25,924 11 | 10,588,544 | 6,954,846 | 12,679,826 | 1.82 66 
e eens uns 109 | 25,866 | 269 | 12,591,345 | 8,327,612 | 15,015,336 | — 1.80 66.1 
TN ' 402 | 25,744 19 | 9,386,702 | 6,229,051 | 9,468,036 | 1.52 66 
MA co 101 | 25,824 | 118 | 9,059,118 | 6,063,777 | 6,585,489 | 1.086 66.9 
T O: 99 | 26,042 | 170 | 14,211,667 | 9,404,215 | 11,908,162 | 1.266 66.2 
1896a co 158 | 26,658 | 154 | 11,124,610 | 7,356,502 | 13,182,859 | 1.792 6 1 
1897a coo 153 | 26,910 | 307 | 13,538,646 | 8,966,924 | 13,727,966 | 1.58 66 ? 
1898a oo 151 | 27,157 | 292 | 16,807,841 | 10,715,302 | 16,078,505 | 1.60 65 7 
18995 20.2... eee. 150 | 27,591 | 1,666 | 19,930,419 | 13,577,870 | 22,881,910 | — 1.69 68.1 
1900. ....... esses 177 | 32,548 | 2,310 | 20,239,966 | 13,357,296 | 29,692,258 | 2.22 66 
o 4 eec 188 | 34,906 | 832 | 21,736,467 | 14,355,917 | 27,066,361 | — 1.885 66 
1902........ esses 196 | 36,609 | 2,332 | 25,017,326 | 16,497,910 | 38,451,722 | — 2.33 65.9 


| 


Value of 


i 


a Includes coal used, coke produced, and its value in New York. 
b Includes coal used, coke produced, and its value, in Massachusetts and New York. 


The character of the coal used in the manufacture of coke in Penn 
sylvania since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Pennsylvania since 1890. 


{Short tons. } 
Run-of-mine. Slack. 
Year. r Cote 
Unwashed. | Washed. | Unwashed. | Washed. 
A ek hee ee eat RES. 11, 788, 625 303, 591 630, 196 323,732 | 13,040,143 
A cubes dual i: 9, 470, 646 256, 807 558, 106 302,985 | 10,588, 544 
p "T — 11,237,253 159, 698 1, 059, 994 134,400 | 12,591,345 
|. MM Sv e 8. 302, 907 216, 762 739, 128 128,505 | 9,386,702 
i RPM MONEY: 8,671,534 118,279 204, 811 64,494 | 9,059,118 
"E ANREDE CHORUM CPU DRE 13,618, 376 34,7 440, 869 117,504 | 14,211,567 
PROG di oo i eod AA CIL Le la 9, 289, 089 273,082 1, 463, 047 99,392 | 11,124,610 
A Lepide tete as 11, 540, 459 301,052 1, 441, 611 255,524 , 13, 538, 646 
(Sr PERDRE 14, 083, 073 350, 153 1, 472, 347 402,268 | 16,307,841 
E A EREE eo p AAN | 16, 854, 706 366, 206 1, 824, 784 eee 19, 930, 419 
3900. ots A ea dl ETET EE cue 17, 692, 623 647, 045 1, 300, 796 599,502 | 20,239,966 
JD ot tae Rohr EE 19, 689, 162 617, 209 893, 476 506,620 | 21,736,467 
21,615, 568 602, 287 1, 623, 624 | 1,175,847 | 25, 017,326 


1909. 5 24 da Road dusk hee See oa Mewes bee Se | 


a Includes coal used in New York. bIncludes coal used in Massachusetis aud New York, 
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PRODUCTION BY DISTRICTS. 


In previous chapters of this series it has been customary to consider 
the production of coke in Pennsylvania according to certain well- 
defined districts. These divisions are based to some extent upon 
geographic boundaries, but also upon the quality of the coal mined and 
the coke produced. Each one has been more fully described in some 
of the preceding volumes, but the following brief statement regarding 
the territory included in the different coking districts is repeated here 
for the sake of convenience. 

The Allegheny Mountain district includes the ovens along the line 
of the Pennsylvania Railroad from Gallitzin eastward over the crest 
of the Alleghenies to beyond Altoona. The Allegheny Valley dis- 
trict includes the coke works of Armstrong and Butler counties and 
one of those in Clarion County, the other ovens in the latter county 
being included in the Reynoldsville- Walston district. What was pre- 
viously known as the Beaver district included the ovens in Beaver and 
Mercer counties, but all the ovens in Beaver County have been aban- 
doned, and the operations of the Semet-Solvay ovensin Mercer County 
are now included in the Pittsburg district. The Blossburg and Broad 
Top districts embrace the Blossburg and Broad Top coal fields. The 
ovens of the Clearfield-Center district are chiefly in the two counties 
from which it derives its name. The Connellsville district is the well- 
known region of western Pennsylvania, in Westmoreland and Fayette 
counties, extending from just south of Latrobe to Fairchance. The 
Lower Connellsville region is entirely in Fayette County and is an 
extension, southwest, of the Connellsville basin proper. It embraces 
the developments located in the vicinity of Uniontown. The Greens- 
burg, Irwin, Pittsburg, and Reynoldsville-Walston districts include 
the ovens near the towns which have given the names to these dis- 
tricts. The Upper Connellsville district, sometimes called the Latrobe 
district, is near the town of Latrobe. 

The Allegheny Valley district may be said to have passed out of 
existence, as no coke has been made there during the last four vears, 
and it is practically abandoned. 
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Coke production in Pennsylvania in 1901, 


by districts. 


Total value 


of coke 
at ovens. 


Value of 
coke at 


Yield of 
coa 


——— | eee | ——————— | Sf | ————— | —_ | 


Estab- Ovens. 
District. Ed — Buil d- Coal used. 
Short tona 
Allegheny Moun- 
Dist aca a16 |51,378 0 $64, 133 
Allegheny Valley v. 1 10 15 
Broad Top.......... 5 571 0 187,715 
Clearfield-Center.. 8 636 0 134, 913 
Connellsville....... 96 |d21,586 243 | 15,266,722 
Greensburg......... 6 991 0 406, 967 
TWIN: sidra 6 750 0 30, 699 
Lebanon Valley .... 1 0| $232 
Lower Connellsville 17 | 3,251 30 | 1,666, 826 
Pittsburg ........... 9 |e1, 641 9212 | 1,266, 947 
Reynoldsville-Wal- 
AAA 7 |: 2,010 0| 1,059, 107 
Upper Connellsville 16 | 2,082 100 852, 448 
Total......... 188 | 34, 906 832 | 21,736, 467 


86, 242 


1,116, 379 
813, 478 


14, 355, 917 


157, 648 


1, 690, 614 


1,171, 878 
1, 033, 991 


a One establishment made coke in open ricks, not ovens. 


b Includes 160 Otto-Hoffman and 8 Newton-Chambers ovens. 


e Production included in Pittsburg district. 
d Includes 50 Semet-Solvay ovens. 
eIncludes 120 Otto- Hoffman and 25 Semet-Solvay ovens. 


f Otto- Hoffman ovens. 
g 8Schniewind ovens, 


Coke production in Pennsylvania in 1902, by districts. 


Total value 


of coke at 


ae A Pe ee | ae meen ee oe ae SAA 


Value of 
coke at 


cr rr cn, |—MÀ | ——— 


308, 289 
15, 538, 701 
725, 744 
217, 404 

0 

2, 826, 242 
1, 488, 973 


1, 251, 765 
1, 413, 476 


10, 418, 366 
441, 941 
139, 299 

0 
1, 899, 111 
953, 863 


489, 637 


23,785, 433 | 


1, 228, 576 
329, 410 
0 

4, 701, 068 
1, 924, 942 


1, 422, 143 
2, 198, 332 


fc [——— | es Se ee |—Ó— 


Estab- Ovens 
POTIS ments. | Built "s 
Allegheny Moun- 

I 2: Lege 15 [41,563 b 260 
Allegheny Valley c 2 20 20 
Broadtop ........... 5 71 8 
Clearfleld Center .. 9| d63 120 
Connellsville....... 97 je21,659 | J374 
Greensburg......... 7| 1,240 193 
Irwin. eccessu: 6 691 0 
Lebanon Valley .... 2 g 237 J 40 
Lower Connellsville 21 | 4,253 705 
Pittsburg^.......... 8 |11,691 | k212 
Reynoldsville Wal- 

Lic) sep 7| 2,029 0 
Upper Connellsville 17| 2,132 405 
2,332 


25, 017, 326 | 


aIncludes 160 Otto-Hoffman and 8 Newton-Chambers ovens. 
b Includes 100 Otto- Hoffman ovens. 
c Production included in Pittsburg district. 

dIncludes 87 ovens and production in Elk County. 
eIncludes 50 Semet-Solvay ovens. 
f Includes 60 Semet-Solvay ovens. 


g Otto- Hoffman ovens. 


h Includes production of ovens in Allegheny Valley district. 
i Includes 120 Otto- Hoffman and 25 Semet-Solvay ovens. 
JSemet-Solvay ovens at Chester, in eastern Pennsylvania. 
kSchniewind ovens at Lebanon. 


eee eee meme eal cern eam eae eas c22ceckcc€cÉccen2|*ooco*- lc. 
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Yield of 
lin 


coke. 
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Allegheny Mountain district. —This district includes all of the coke 
ovens in the vicinity of Johnstown and those lying along the line of 
the Pennsylvania Railroad east of Blairsville, Indiana County. It also 
includes a few plants in Somerset County. The developments in the 
vieinity of Johnstown include 160 by-product ovens of the Otto- 
Hoffman type, operated in connection with the works of the Cambria 
Steel Company. An additional bank of 100 by-product ovens of the 
same type were being added to this plant at the close of 1902. The 
production of this district shows & substantial increase, from 548,076 
in 1901 to 644,053 tons in 1902, while the value increased in much 
larger proportion, from $1,112,682 to $1,782,660. The average price 
per ton received for the product advanced from $2.03 to $2.77, an 
increase of 74 cents, or 37 per cent. 

One bank of 15 ovens was abandoned in 1902, but 260 new ovens 
were building at the close of the year. 

The statistics of the manufacture of coke in the Allegheny Mountain 
district from 1880 to 1902 are as follows: 


Statistics of the manufacture of coke in the Allegheny Mountain district of Pennsylvania, 


1880-1902. 
| Ovens. Value of | y 
Estab- Total value Yield of 
E Coke pro- coke at 
Year. aaa Built, | Build- Coal used. | “Guced. o CORE 8t | ovens, coal in 
' ing. * |perton.| “oze: 


—— | ———————— | ——— ———— |.—————————-—— [——M——— fc Sf eee 


I 
| Short tons. | Short tona. 


Per cent 
1880. ......... oo | 8| 29 0| 201,345 | 127,525! $289,929| $2.27 63 
e: © 9| m o| 225,563}  144,430| 329,198] 2.28 64 
e roots 10 481 0 284, 544 179, 580 377, 286 2.10 63 
TON 10 | 522 0! 20,343 | 135,342 | 240,611 | 1.78 68 
|... ica Ske | 12 614 0 241, 459 156, 290 203, 213 1.30 65 
1 ccoo | ul ss 82|  327,6060| 212,242 | 286,539 | 1.90 65 
1886. ....-.2.e0eeeee- '  10| 579 141  351070| 227,369 | 374,013] 1.64 64.8 
IL CTETUR. ' 10} 69} 150, 461,92 | 297,74 671437| 2.25 64.4 
1888....... esses | 12) 90]! 145 521,047 | 335,689 | 479,845] 1.43 64.4 
E oo eversa 16 . 1,069 201 664,112 354, 288 601, 964 1.69 63.5 
1890: inci: 16.| 1,171 0} 633,974)  402,54| 730,048 1.81 63.5 
cian 16 | 1,201 o| 708,523 | 448,067] 782,175 | 1.75 63 
O coco 16 | 1,260 0| 721908 | 41852 | 775,927! 1.73 61.9 
E AN 15 | 1,260 0| 27596 | 173,131 | 264,292] 1.53 62.8 
ccoo 15 | 1,253 0 92, 965 58, 823 71,161 1.21 63.3 
E MARRE 13 | 1,233 60| 271,096 |  173,965| 214,741 | 1.22 64 
1896........-. eese 13 |a1,188 O|  408,827|  260,4/3| 349,373] 1.31 65 
Ey roe ce eet: 13 |a1,185 of 417,470| 278,678 | 365,191] 1.31 66.7 
1898.......... sues. 13 |a1,158 | b100| 572,568 |  378,410|  511,2200| 1.35 66 
1800 c2 ecc Di ie 13 | 1,256 8| 730,813 | 478,340| 959,740] 2.01 65.5 
E reete 14 |41,341 0| 876,440 | 557,184] 1,260,441 | 2.26 63.6 
1901.5: 0052522 e16 |d1,378 o| 864,133 | 548,076 | 1,112,682] — 2.08 63.4 
1902........... sss 15 d1,563 | f260 |  965,412| 644,053 | 1,782,660 | — 2.768 66. 7 


a Includes 60 Otto-Hoffman ovens. 

b Otto-Hoffmun ovens. 

c Includes 160 Otto- Hoffman ovens. 

d Includes 160 Otto-Hoffman and 8 Newton-Chambers ovens. 
e One establishment made coke in open ricks, 

Y Includes 100 Otto-Hoffman ovens. 
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Allegheny Valley district.—This district, which has never been of 
much importance as & coke producer, is now out of existence. No 
coke has been made in this district since 1897, and the last bank of 
ovens was abandoned in 1901. The largest output obtained in any one 
year was 44,261 tons of coke made in 1887. 

Beaver and. Blossburg districts.—These districts, like the Allegheny 
Valley district, have ceased to exist, the last bank of ovens in Beaver 
County being abandoned in 1898, and the small production in Mercer 
County has been included with that of Pittsburg. No coke has been 
made in the Blossburg district since 1895. 

Broadtop district. —The ovens in Bedford and Huntington counties, 
which comprise what is known as the Broadtop coal field, are included 
in this coking district. This district, like the others of Pennsylvania, 
experienced renewed activity because of the increased demand for coke 
in 1902, when the output increased practically 50 per cent, from 118,949 
tons in 1901 to 175,808 tons in 1902, while the value increased 150 per 
cent, from $237,898 to $594,521, the average price per ton advancing 
from $2 to $3.38. An experimental plant of three Kloman retort 
ovens was in course of construction in this district at the close of 1909. 
All of the 571 completed ovens in the district were operated last year. 
. The statistics of the manufacture of coke in the Broadtop district 
from 1880 to 1902 are shown in the following table: 


Statistics of the manufacture of coke in the Broadtop district, Pennsylvania, 1880-1902. 


Ovens. Value of : 
Year. Mish. Build. | Coe! used. CORO pIo "a eels ar pda cia 
ments. | Built. ing. ° ovens. per : coke. 

| Short tons. | Short tons. Per cent 

0 A 5 188 106 92, 891 51, 130 $123, 748 $2. 40 55 

16S A aas 5 188 105 111, 593 66, 560 167,074 2.51 59 

188A LLL ERE 5 293 90 170, 637 105,111 215, 079 2. 05 62 

4883................. 5 343 110 220, 932 147, 154 271, 692 1.84 66 

T. NERONI 5| 453 0| 227,954| 151,959 | 264,569] 1.74 66 

1885... inci. 5 637 0 190, 836 112, 073 185, 656 1. 65 58 
1896... cose desees 5 562 100 171,137 108, 294 187, 321 1. 73 63.3 
Wir 5 581 0 262, 730 164, 535 347,061 2.11 62.6 

L888 is 5 591 0 196, 015 119, 469 286, 655 2. 40 61 

1889; RT 5 589 0 152, 090 91, 256 186, 718 2.05 60 

1890................. 5 482 16 247, 823 157, 208 314, 416 2.00 63 

TSO) 22 s ks 5 448 0 146, 008 90, 728 197, 048 2.17 62 
1892. ex 5 448 8 185, 600 117, 554 216, 090 1.84 63. 3 
Ii 5 456 14 136, 069 86, 752 150, 196 1.73 63.8 

W604 e EE 5 454 14 53, 216 84, 089 51,815 1.52 64 
TA 5| 460 0| 133,276 85,842 | 150,24 | 1.75 64.4 
pns e —Ü 5 480 0 111,145 72,175 126, 306 1.75 641.9 
AA o 491 15 106, 706 66, 949 107, 430 1. 60 62.7 
1898. 2 o Ex 5 500 4 122, 820 80, 985 12A, 882 1. 543 65.9 
1600 —— 5 519 3 161, 196 107, 258 197, 895 1.84 66.5 
WOOO i 2 EE 5 532 0 179, 088 118, 448 230, 580 2.03 63.3 
Mii 5 571 0 187,715 118, 949 237, 898 2.00 63.4 
IM rs 5 571 a3 281, 320 175, 808 594, 521 3. 38 62.5 


a Kloman retort ovens. 
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Clearfield- Center district.—This district derives its name from the 
two principal counties comprising it, Clearfield and Center. A few 
ovens constructed in Elk County in 1901 and 1902 have been added 
to this district. The production of the district in 1902 amounted to 
198,725 short tons, an increase of 112,483, or about 130 per cent over 
1901, and closely approaching the maximum output made in the 
district, which was 212,286 tons produced in 1890. The value of the 
product in 1902 was more than three times that of the preceding year, 
amounting to $489,637, as compared with $157,648 in 1901. Of the 
623 ovens in existence in 1902, 80 were idle. 

The statistics of the manufecturé of coke in the Clearfield-Center 
district for the years 1880 to 1902 are as follows: 


Statistics of the manufacture of coke in the Clearfield- Center district, Pennsylvania, 


1880-1902. 
Estab- haa Coke Total value vee o1 Yield of 
Year. lish- Buila- | Coal used. duced of coke at pesada coal in 
ments, | Built. ing. ovens. per ton. coke. 
Short tons. | Short tona. Per cent. 
atea 1 0 0 200 100 $200 | $2.00 50 
TBR ei ood earns 2 50 0 20, 025 13, 350 22, 695 1.70 67 
tado | 1 50 0 25, 000 17, 160 27, 406 1.60 69 
Baca 1 60 0 26, 500 18, 696 28, 844 1.50 71 
e ocv erdt | 1 60 0 38, 000 23, 431 32, 819 1. 40 71 
DOM | 2, 245 0 69, 720 48, 103 70,331 | 1.46 69 
1886........ eene 3 299 20 84, 870 55, 810 94, 877 1.70 66 
E sae ee sve 6 523 10 151,566 | ' 97,852 198, 095 2.02 63.3 
WARS co lu TE 6 601 0 172, 999 115, 338 174, 220 1.51 66.6 
jo. RENE 6 671 0| . 195,473 120, 734 215, 112 1.78 61.7 
189075. cero 7 701 0 331, 104 212, 286 391, 957 1.85 64 
jS METER 7 666 0 293, 542 183, 911 339, 082 1.84 63 
1800. o eL Eus 1 731 0 231, 357 147, 819 264, 422 1.79 63.9 
MENOR 8 695 0 155, 119 98, 650 171, 482 1.74 63.6 
1804 near eio ries 8 694 0 61, 428 38, 825 5], 482 1.33 63 
180b ccc ceduce sa case | 8 695 0 155, ORS 99, 469 131, 188 1.32 64 
1896 inanasan | 7|  666| 0| 183,06 118,155 | 164,266 | 1.39 64.5 
it 7 668 | 0 230, 395 153, 517 197, 139 1.28 66 
3808 ae eee 7 668 0 215, 208 137, 265 195, 836 1. 43 63.8 
1899.5: cod use ules 6 450 | 50 198, 110 130, 965 234,597 1.79 66.1 
E 2. erase! 7 568 | o| 212,196 134,828 | 283,592 | — 2.10 63.5 
LOOT otto ehe un Uo: 8| 1636 0 184. 913 86, 242 157, 648 r. 828 63.9 
LO colirio 9 623 120 308, 289 198, 725 489, 637 2. 46 64.5 
a[ncludes 50 ovens in Elk County. b Includes 87 ovens and production in Elk County. 


Connellsville district.—This district, which produces more coke 
annually than any other one region in the world, is located in the two 
counties of Fayette and Westmoreland, a short distance from the city 
of Pittsburg, which is now the leading iron manufacturing city in the 
world. "This district produces from 40 to 50 per cent of the total coke 
output of the United States, and something over 60 per cent of the 
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total output of Pennsylvania. As previously stated, the coking opera- 
tions in 1902 were considerably restricted by the insufficient car sup- 
ply and lack of motive power on the part of the railroads. Because 
of this the production of the district increased only slightly in 1902 
over that of 1901, the totals for 1901 being 10,235,943 short tons, and 
for 1902, 10,418,366 tons. The operators in this region were also to 
some extent at a disadvantage and were unable to derive all of the 
benefit that otherwise they would have done from the increased demand 
and high prices for fuel, because of the fact that much of the product 
was sold at contract prices made in 1901. In other cases where large 
quantities of ‘coke are delivered to ‘blast furnaces controlled by the 
operators themselves, or by affiliated organizations, the values are 
arbitrarily fixed and do not really reflect the market conditions. For 
this reason the prices of Connellsville coke, which in previous years 
were considered to some extent the standard, for the industry, are 
becoming less important factors in the trade. 

During 1902 there were 97 establishments, having a total of 21,659 
ovens, in this district, as compared with 96, having a total of 21,586 
ovens, in 1901. 

The Connellsville coal is an ideal coal for coking in bee hive ovens, 
and all but 50 of the ovens in this district are of the bee hive type. 
The following table, compiled by the Connellsville Courier, at Con- 
nellsville, shows the shipments of coke from this region in 1902, by 
months, in cars and tons, with the average number of cars shipped 
each working day during the month. These shipments from the 
Connellsville district, as reported by the Courier, include not only 
the coke produced in what is designated in this report as the Connells- 
ville district proper, but also the greater part of the production in 
the Upper and Lower Connellsville districts. "The estimates as shown 
by the Courier give a total production in 1902 of 11,138,740 short 
tons. The reports to the Survey for the entire region (including the 
Upper and Lower Connellsville) show a total of 13,254,331 short tons. 
In 1901 the production, as reported to the Survey, was 11,921,833 short 
tons, and as reported by the Courier, 12,609,949 short tons. 
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The following are the statistics of the manufacture of coke in the 
Connellsville region from 1880 to 1902: 


Statistics of the manufacture of coke in the Connellsville region, Pennsylvania, 1880-1902. 


10, 418, 366 | 23, 785, 433 


aIncludes 50 Semet-Solvay by-product ovens, 


Estab- PEN: Coke Total E eue M Yield of 
Year. lish- Buila. | Coal used. | quc Ia | of cokeat | O LE coal in 
ments. | Built. ing. 4 ovens. per ton. coke. 
Short tons. | Short tona. | Per cent. 
BOBO E 7 | 7,211 731 | 3,367,856 | 2,205,946 | $3, 948, 643 | $1.79 65. 5 
q A ES 70 | 8,208 651 | 4,018,782 | 2,639,002 | 4,301,573 | 1. 63 -65.7 
1883... ob 72 | 9,283 2| 4,628,736 | 3,043,394 | 4,473, 789 1.47 65.8 
es AA 74 | 10,176 101 | 5,355,380 | 3,552,402 | 4,049,738 | 1.14 66. 3 
IRSE onec y bI Ei 76 : 10,543 200 | 4,829,051 | 3.192,105 | 3,007,078 | 1.13 66.1 
IBS doeet deles 68 | 10,471 48 | 4,683,831 | 3,096,012 | 3,776,388 | 1.22 66.1 
IBS d zd on e Y EX 36 ' 11,324 | 1,895 | 6,305,460 | 4,180,521 | 5,701,036 1.36 66. 3 
A RR REDE 73 | 11,923 98 | 6,182,846 | 4,146,989 | 7, 437, 669 1.79 67 
1888.5. use ink kr 38 | 12,818 | 1,320 | 7,191,708 | 4,955,553 | 5,884,081 | 1. 19 69 
LRG cig ob puis es as 29 | 14, 458 430 | 8,832,371 | 5,930,428 | 7,974,633 1.34 67 
1890. —Ó— 28 | 15, 865 30 | 9,748,449 | 6,461,156 | 11,537, 370 1. 94 66.3 
IROLn2 abe de Ee 33 | 17,551 0| 7,083,705 | 4,760,665 | 8,903,454 1.87 67 
TAG? oret ences 31 | 17,309 0 | 9,389,519 | 6,329, 452 | 11, 598, 407 | 1.83 67.4 
1803. ias 28 | 17,504 5 | 7,095,491 | 4,805,623 | 7,141,031 1.49 67.7 
jl otic paved owe ae 29 | 17, 829 0| 7,656,169 ^ 5,192,080 | 5,405,691 1.04 67.8 
I8905. 4.1522 2xSnset 29 | 18, 028 80 | 12,174,597 | 8,181,179 | 10,122, 458 1.237 7.2 
IO eee ew eases 88 1018, 347 0 | 8,107,536 | 5,462,490 10,015, 946 1. 834 67.4 
1897... cesses 86 |a18,467 | — 92 | 10,243,690 | 6,860,826 | 10,662,428 | — 1.55 67 
PLU. NES 88 a18,927 20 | 12, 454,969 ! 8,315,350 12,626, 292 1.518 66.8 
LBD M oe ee ae 86 a19, 294 792 | 14,974,018 | 10,390, 355 | 17, 075, 411 1.64 69. 4 
TWO socias dato 98 la20, 981 686 | 14, 946,659 | 10, 020, 907 | 22, 983, 432 2. 23 67 
190 ues tia. 96 421, 586 243 | 15, 266, 722 | 10,235,943 19,172,697 1. 873 67 
1902.5 ES eis 97 |a21, 659 374 | 15,535,701 2. 283 67.05 


The following table, compiled by the Connellsville Courier, of Con- 


nellsville, Pa., shows the shipments of coke from the Connellsville 
region in 1902, by months, in cars and tons, with the average number 
of cars shipped each working day in the month: 


Shipments of coke from the Connellsville region in 1902, by months. 


Month Curs, a | Tons. 

Jantary St ta ease Ts 51, 986 1,925 | 1,173, 860 
FOUDRE ooa octets cee dd deua uitis 42, 458 1, 769 971, 048 
MAE octo E ne pd A et eee ae el ee 50, 386 1, 938 1,133, 978 
v. MORENO 53,411 | | 2,004 | 1,219,928 
Ma Vors diena O iles aut ues cipe fe DU RE 57,523 2,130 1, 300, 648 
Ud is eral 95, 294 2,127 1, 231, 596 
Pip A RE ate ana abt 56, 858 2, 106 1,271, 045 
AU dedo twas: x ebria tue oe ad ete dotium ee eme eens 94, 889 2, 111 1, 235, 260 
SODLGID Be Revs assole eet chee on yea Ayalon ee Ueno fa Le E bes aute: 54, 659 2,102 Í 1,216,095 
OGG CEs oi hae cep uec A 52,917 1,960 , 1,230,860 
NOVOIDDUE. eras di eat ueni he eee lae heer da 46, 250 1, 850 1,079, 037 
DECOM WT AM M EDI IM 47,5607 1, 762 1, 039, 385 

"Toll ss ean oun au A eu n quadra ur Sets 624,198 1.986 | 14,138, 740 
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The monthly shipments of coke from this region in the years 1897 to 
1902, as reported by the Courier, are given in the following table: 


Monthly shipments of coke from the Connellsville region in the years 1897-1902. 


[Short tons.] 
Month 1897 1898 1899. 1900 1901 1902. 
i 

January... e... passe E RE 485, 624 727, 789 779, 792 | 1,001,882 989,367 | 1,173,860 
February ...................- 466, 206 667,287 699, 474 910, 729 939, 756 971, 048 
March contadas 521, 484 744, 987 839,763 | 1,044,588 | 1,150,734 | 1,133,978 
A was’ 493, 027 701, 317 831, 964 982,551 | 1,070,708 | 1,219,928 
Mara 501, 857 680, 754 804, 023 934,186 | 1,084,458 | 1,300,648 
A OUO TTE 500, 488 636, 877 837, 123 872,816 | 1,075,000 | 1,234,596 
JUÍS da 583, 867 646, 065 883, 735 732,981 | 1,046,996 | 1,271,045 
INT eee 562, 703 662, 880 889, 078 698,065 | 1,099,417 | 1,238,260 
September ................... 625, 902 644, 422 813, 190 673,336 | 1,011,439 | 1,246,095 
A aeeoo. oeooeannen 737, 498 731, 602 874, 357 734,748 | 1,128,183 | 1,230,860 
November ................... 700, 352 844, 907 935, 608 751,443 | 1,070,204 | 1,079,037 
December.................... 736, 049 771, 275 941, 657 829, 409 943,687 | 1,039,385 

Tots... rene 6,915,062 | 8, 460, 112 | 10, 129, 764 | 10, 166, 234 | 12, 609,949 | 14,138, 740 


The monthly shipments of Connellsville coke in cars to points of 
distribution during 1901 and 1902, as reported by the Courier, are as 
follows: 

Monthly shipments of coke from the Connellsville region, in cars, to points of distribution 
during 1901 and 1902. 


[Car loads. ] 
Month. Pittsburg. West. East. Total. once 
1901. 

DONUATY S eec scx Het eee cs nes eon ac beant 16, 393 20, 601 9, 879 46, 873 1, 736 
February uoo soa Vouéca ER K cRO Ed DS 14,101 20, 509 9, 576 44, 186 1,841 
DEACON oi ered dbe Ra Xaces eve E E RES 16, 235 26, 786 10, 330 53, 351 2, 002 
ADI So dee ie O A er VL PEE EE 15,170 24, 306 9, 900 49, 376 1, 899 
MOY uae dansa 15, 152 25, 653 9, 190 49, 995 1,852 
PONG eoi adnan A evadere 14,969 | * 25,456 8,877 49, 302 1,972 
DULY ecc NR UENIRE ONERE, 15,073 24, 692 9, 045 48, 810 1, 808 
AUUE escasa eicere ia 16, 719 21,670 9, 353 50, 742 1, 879 
September. ds nauk EC 16, 115 22,619 7,800 46, 537 1,861 
OCtOber. nanaon cerea dde de vai di reps 17,114 25, 129 9, 393 51, 636 1, 912 
November ..............sssessssss esses 15,227; 25,055 7, 856 48, 138 1,851 
December ... ...............-cecee e ena 14, 365 | 21, 380 6, 360 42,105 1,620 
Tola ea en as ee 186, 636 | 107,559 | 581,061 1,857 

1902. mm SRL Mns jr 

JANURTY Corea echan ved T AD dd bates 13,624 | 7,923 43, 312 1,604 
February A 14, 743 6, 886 39, 897 1, 662 
March cti ii daa 17, 587 9, 467 53, 989 2,076 
NT A LA oU 15, 733 8,174 45,774 1,452 
A NN 19, 707 11, 890 60, 296 2,233 
Us ie 16, 228 12,570 48, 833 1, 953 
A dads e accion eR his nennes 15,522 9, 755 47, 555 1, 761 
POR UB Grd ain eee dea cue eens 19, 319 11, 209 58, 414 2, 246 
Beptember ss .2.692445¢6.4 Senta sant 15, 580 8,819 47,140 1, 813 
A a AEE 15,095 7,255 43, 248 1,601 
November A eee t rope bis 18,785 7,964 50, 785 2, 081 
December ................-- eere nnne 18, 158 7,052 17,061 1,743 
Total sirenas 200, 031 | 108,961 | 586, 303 22,175 
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The total shipments, in cars, for the last fifteen years were as fol- 


lows: 
Total and daily average shipments, in cars, 1888-1902. 


Daily Daily 


Year. average. Total cars. Year. average. Total cars. 
AA 905 | 282,441 || 1896. csse 920 289, 137 
A 1,046 | 326,220 | 1897 .... LL csse 1, 181 367, 383 
as o ias 1,147 | | 355,070 || 1808B conc 1,415 441,249 
T. NNMERO ERNEUT 884 | — 274,000 || 1899 ..........02..c2eeeeeeee 1,676 523, 203 
1992... -eecceecececececeeee 1,106 | 347,012 || 1900......... eene 1,619 504, 410 
LS ic os on IN 874 | — 270,930 | 1901 ...........-...2e0eeeees 1, 857 681, 051 
i. MN 900 | 28167 || 1902 ........... seen 1, 986 624, 198 


sac stn eins 1, 410 441,243 


The following table shows the prices prevailing for Connellsville 
furnace and foundry coke during the years 1900, 1901, and 1902. The 
abnormally high prices reported for both grades of coke in 1902 are 
for coke sold for prompt delivery, the coke sold on contract showing 
comparatively little change throughout the year: 


Furnace. 
Month. o) QUE 
1900. 1901. Contract For prompt 
price. delivery. 
JANUAPY< occ ii $2.75 to $3. 50 $1.75 $2. 25 $2. 50 to $3. 50 
FeDrüBfy 2 eec pe e ERV IE EUEWWWE | 2.76to 3.50 1. 75 2.25 2.50 to 3.00 
MAIC 2. ias | 3.25to 4.25 $1.75to 2.00 2.25 2.50 to 3.00 
Adi | 3.28t0 4.25 2.00| $2.25102.50| 2.50 to 3.00 
Mayoral eese a anas 3.00 to 3.25 ' 2.00 | 2:25102:00 |. ecce cene 
JUNG ye sci lbevenvsC esses mouse due i A 2.50to 3.00' 1.75to 2.00 2.25 to 2. 50 2.50 to 3.50 
July....... IE E tah ee "EC oL MS 2.00 to 2.50 1.75 to 2.00 2.25 3.00 to 4.00 
AURRE s asuco il 2.00} 1.75to 2.00 2.25 3.50 to 4.00 
September ......ooooooooconrarccooono.. 2.00 1.75to 2.00 3.00 4.00 to 5.00 
October siooas aA aes R us EXE 2.00 1.75 to 2.00 3.50 to 4.00 8. 00 to 12. 00 
November ...................- eee nnne 2.00 1.85 to 2.00 8.50 to 4.00 7.00 to 8.00 
December...........--eececeececeeeess 1.75 to 2 00 | 2.10to 2.25| 3.75to 4.00 7.00to 8.00 
i | 
a nee ee Áo ee ee a r a a 
Foundry. 
Month 
1900. 1901. 1902.a 
JADUBEY <a loco n aeneum ie EA $3.00 to 84.00 | $2.00 to $2. 25 $2.75 to $3. 00 
AA A M Eau ME 8.00to 4.00 2.25 2.75 to 8.00 
March ou avedi et E ux clock Ge eee 8.75 to 4.50 2.50 2.75 to 3.00 
RO QE RR 3.25 to 4.50 2. 50 2.75 to 3.00 
MS IIS 3.00 to 3.50 2. 50 2.75 to 3.00 
A E P E eR Ee roas deca ues etude dE ata 3.00 to 3.25 2.25 to 2.50 2.75 to 8.00 
JUIN A A 2.75 to 3.00 2.25 to 2.50 2.75to 3.00 
AURUSU A A ue plac NO UE EE 2.75 2.25 to 2.50 2.75 to 3.00 
Beplem Der: iecerei usrat mes eu drccON die Lp 2.25 to 2.50 2.25 to 2.50 4.00 to 4.50 
o Loose eec E A tsar A m AE UU 2.25 to 2.50 2.25 to 2.50 4.50 to 5.00 
NOVGINDE! is ecw e RU mA VENERIS PME 2.25 to 2.50 2.25 to 2.50 4.50 to 5.00 
December cuca st dos ela 2.25 to 2.50 2.35 to 2.50 4.50 to 5.00 


M R 1902——32 a Contract prices. 


498 MINERAL RESOURCES. 


Greensburg district. —This district continues to be of steadily growing 
importance, the production having increased without interruption since 
1894 and shown marked advances during the last four years. The 
production in 1902 amounted to 441,941 short tons, an increase of 
184,156 tons over 1901, and four times the output of 1899. "The value 
increased from $464,692 in 1901 to $1,928,576 in 1902, the average 
price advancing from $1.80 to $2.78. The number of establishments 
increased from 6 to 7, and the number of completed ovens from 991 to 
1,940. There were also 193 new ovens in course of construction at the 
end of the year. | 


Statistics of the manufacture of coke in the Greensburg district, Pennsylvania, 1889-1902. 


O VER Coke [Total value, Value of | yield of 
Year. lish Build. | Coal used. | produced. | Of cokeat | vena, | coalin 
ments. | Built. ü ovens. per ton coke. 
fa AES = = | po. 
Short tons. | Short tons. Per cent. 
1889... adn 2 50 16 32, 070 20, 459 $21,523 | $1.05 63.8 
E uso coe 2 58 0 44, 000 30, 261 . 44, 290 1.46 68.7 
E OEE 2 58 0 38, 188 , 22, 441 36, 627 1.63 59 
E PN 2 58 0 15,005 ` 9, 037 13,173 1.46 60.2 
o e o com 3 88 0 29,983 | 18,398 26, 303 1.43 61 
1894.............-.-. 3 118 0 27, 290 15, 872 18, 413 1.16 58.2 
|o REM 3 118 0 31, 300 20, 309 22, 340 1.10 
A 3 178 0 36, 963 24, 642 30, 928 1. 255 66 
E A 3 178 0 81,927 52, 495 65, 619 1.25 
E A 3 218 0 112, 487 64, 295 96, 443 1.50 57 : 
1899... is 4 307 240 173, 811 110, 594 247, 421 2.24 63.6 
o iocdo citet 5 680 280 331, 305 196, 709 442, 704 2.25 59.4 
||) DRE 6 991 0 406, 957 257, 785 464, 692 1. 80 63.3 
e 20s cou un 7 


1,240 193 725, 744 441,941 | 1,228,576 2.78 60.9 


Irwin district.—This district includes the ovens situated near the 
town of Irwin, Westmoreland County, and also those located in what 
may be termed the Irwin basin on the Youghiogheny River. Prior to 
1901 most of the coke in the district was produced by the Carnegie 
Steel Company at Larimer and Douglas. The Larimer ovens were 
not operated in either 1901 or 1902, and the Douglas ovens were also 
idle in 1901. The production for the district in 1902 shows a large 
increase over 1901 on account of the idleness of the Douglas ovens in 
the former year. The production, however, did not bring the district 
up to the position it held prior to 1899. The value, however, on 
account of the general advance in prices, was the largest in the history 
of the district with the exception of 1889.  Fifty-nine ovens were 
abandoned in 1902, reducing the number in the district from 750 to 
691. 
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Statistics of the manufacture of coke in the Irwin district, Pennsylvania, 1889—1902. 


Estab- a Orens: Cok reo valve Yale or Yield of 
Year lish- | | puijg- | Coal used. | produced. | Ol coke at | Cvens, | Coal in 
ments. | Built. ing. Ovens. per ton. | coke. 
Short tons. | Short tons. Per cent. 
LC ERN NOE 4 696 o|  373,913| 243,448 | $351,304 | $1.44 65 
1890: 5 5: dices 4| '661 o| 270,476 172, 329 256, 458 1. 49 63.7 
LL aan: 4 696 0 323, 099 197, 082 266, 061 1.35 6l 
Te o oreet | 4 669. 0 328, 193 202,809 | 284,029 1.40 61.8 
1899........... esee. | 5 725 0 238, 832 150, 463 175, 609 1.30 63 
E ed ners 5 725 0 176, 318 110, 995 119, 764 1.08 63 
n AINE OHNE 5 725 0 166, 124 103, 872 105,609! — 1.017 62.5 
E AA 5 696 0| 279,104 175, 916 27%, 518 1. 566 63 
PHOT A 5 696 o| 207,704 136, 663 189, 869 1.89 65.8 
1898. a oa ee. 5 696 O| 332,368 183, 176 239, 583 1.308 55 
E o coe Sud 5 697 0| 223,157 133, 085 197, 64 1.48 59.6 
1900 daras 5 697 0 93, 647 61, 630 153,743 | 2.49 65.8 
A 6 750 0 30, 699 19, 977 32, 562 1.63 65 
er 6 691 o| 217,404 139, 299 329, 410 | 2. 36 64.1 


Lower Connellsville district.—As previously stated, this district is 
the extension to the southwest of the Connellsville basin and includes 
the developments in and around the city of Uniontown. The district 
has risen rapidly to & position of importance, having in three years 
become the second producing district in the State. The production in 
1902 amounted to 1,899,111 short tons, as against 1,116,379 tons in 
1901 and 385,909 tons in 1900, the first year in which any production 
was reported. The value of the product in 1902 was $4,101,068, as 
against $1,991,699 the preceding year. That the district will continue 
to increase in production is shown by the fact that the number of 
establishments increased from 17 in 1901 to 21 in 1902, and the num- 
ber of completed ovens from 3,251 to 4,253, and that there were 705 
new ovens in the course of construction at the close of last year, as 
compared with 30 at the close of 1901. This region, which, as stated 
above, began production in 1900, produced in 1902 more coke than any 
State outside of Pennsylvania with theexception of Alabama and West 
Virginia. 

The record of the district for the three years during which it has 
been in existence is shown in the following table: 


Statistics of manufacture of coke in the Lower Connellsville district in 1900, 1901, and 1902. 


Ovens. | 
às Coke Total value 


Estab- Value of | Yield of 
; Coal used. produced. pone at ovens, ren 
: per ton. I 
Short tons. | Short tons. Per cent. 
579, 928 385,909 | $792,886 | $2.05 66.5 
1,666,826 | 1,116,379 | 1,991,699 1. 784 66.9 


2,826,242 | 1,899,111 | 4,701,068 2. 475 67.2 
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Lebanon Valley district.—A new district has been added to the coke- 
producing sections of Pennsylvania and is designated as the Lebanon 
Valley district, the principal plant being located at Lebanon, in Leba- 
non County. None of the ovens, however, had been put in blast at 
the close of 1902, the statistics for which year show that 237 Otto- 
Hoffman by-product ovens had been completed before the close of 
1902, but not put in blast. A plant of 40 Semet-Solvay ovens, which 
were building at the close of 1902, at Chester, have also been included 
in this district. Since the Ist of January, 1903, construction work 
was begun on another plant of 90 Semet-Solvay ovens in this district. 
This latter plunt will probably not be in active operation until some - 
time in 1904. 

Pittsburg district. —A large portion of the coke made in the Pitts- 
burg district is from slack coal obtained from the mines along the 
slack-water navigation of the Monongahela River, and brought to 
Pittsburg in barges. Some of the run-of-mine coal is also brought 
from the fourth pool of the Monongahela River at Pittsburg. The 
production of 120 Otto-Hoffman ovens, located at Glassport, and of 
25 Semet-Solvay ovens, located at Sharon, in Mercer County, are 
included in this district. The production of the district increased 
from 813,478 short tons in 1901 to 953,808 tons in 1902. The value 
increased from $1,690,614 to $1,924,942. "The number of completed 
ovens in 1902 were 40 less than in 1901. There were 232 new ovens in 
course of construction at the close of 1902, of which 212 were of the 
Schniewind type. 

The statistics of the manufacture of coke in the Pittsburg district, 
Pennsylvania, for the years 1880 to 1902, inclusive, are stated in the 
following table: 


OORE. 501 


Statistics of the manufacture of coke in the Pittsburg district, Pennsylvania, 1880-1902. 


Ovens. , Value of] 47; 
Year. Tike ag Te Coal used. aro od: l'ot coke d pub aie 
l ments. | Built. ihe. | ovens. per ton. coke. 
| | 
Short toma. | Short tona. | DAS 
1880.............e- 21 534 0 194, 393 105,974 | $254,500 | $2.40 55 
IB (ee Oe A 21 538 0 178, 509 96, 310 206, 965 2.15 54 
IE: en EEE E 21 557 0 114. 956 64,779 134, 378 2.07 56.8 
WEBS EM 20 542 0 119, 310 66, 820 126, 020 1. 89 56 
NBS e 20 535 0 97, 867 53, 857 99, 911 1.87 ' B5 
PRB S. erue: 17 416 4 91, 101 46, 930 | 72, 509 1.55 51.5 
alada 18 730 0 228, 874 138,646 , 221,617 1. 88 60. 6 
|y DEREN 20 880 235 366, 184 177,097 315,546 1.78 48.4 
E MT noseta 22 980 0 428, 899 264, 156 350, 818 1.33 62 
PSB. orcs ore IE 17 600 21 233, 571 141, 324 283, 402 2. 00 60.5 
18901: is 14 541 0 149, 230 93, 951 171, 465 1.82 63 
1801.5 os abans 13 590 11 154, 054 94, 160 201, 458 2.14 61 
1892 eee 2 15 725 261 292, 357 176, 365 376, 613 2.14 60.3 
jc PRIM ME 10 885 0 357, 400 216, 268 438, 801 2. 03 60.5 
1894. orte ee x a 9 779 104 371, 569 227, 100 351, 825 1.55 61 
1895. rd 9 973 0 452, 845 232, 529 547, 284 2. 35 51.3 
1896............. es. 11 | 1,264 | a120 583, 984 368, 070 941,076 2.56 63 
pi. rp es 9 |51,233 200 832, 505 548, 981 864, 326 1.57 66 
E 2s usdha 10 |c1,100 168 836, 948 552, 742 899, 537 1.627 66 
1899: c coo cesta cates 10 |c1,312 505 954, 028 644,467 | 1,189,117 1.84 67.6 
1900 A E d8 |c1,641 0 862, 610 570,678 | 1,418,382 2.48 66.1 
1901g ............... e10 |c1,651 | J227 | 1,266,947 813,478 | 1,690,614 2.078 64.2 
19029 ............--- h10 |c1,611 | f232| 1,488,973 953,863 | 1,924, 912 2.018 64.1 


a Otto-Hoffman by-pruduct ovens. 

b Includes 120 Otto-Hoffman ovens. 

c Includes 120 Otto-Hoffman and 25 Semet-Solvay ovens. 

d Includes one establishment in Mercer County. 

e Includes two establishments in Mercer County and one in Allegheny Valley district. 
J Includes 212 Sehniewind ovens. 

Y Includes ovens and production in Allegheny Valley district. 

h Includes two establishments in Mercer County and two In Allegheny Valley district. 


Reynoldsville- Walston distrzct. —This district, in Jefferson and Clear- 
field counties, includes all of the ovens of the Rochester and Pittsburg 
Railroad, as well as those of the low-grade division of the Allegheny 
Valley Railway and those connected with the mines of the New York, 
Erie and Western Railway. The production in 1902 amounted to 
689,890 short tons, valued at $1,422,143, as compared with 589,577 
short tons, valued at $1,171,578, in 1901. 
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The following are the statistics of the manufacture of coke in the 
Reynoldsville- Walston district for the years 1880 to 1902: 


Statistica uf the manufacture of coke in the Reynoldsville- Walston district, Pennsylvania, 


1880-1902. 
Ovens. Value of 
Year. cu —— — |Build- Coa] used. EE a Rte at COCA nay d 
ments. | Built ing ovens. per ton. 
. Short tons. | Short tons 

E eese 3 117 0 45, 065 28, 090 $46,359 | $1.65 
o A 4 125 2 99, 489 44, 260 80, 785 1.85 
IND ne eel 5 177 0 87,814 44, 709 80, 339 1.80 
1883................- 6 229 0 76, 580 37, 044 65, 584 1.77 
E A 7 321 0 169, 151 78, 646 113, 155 1.44 
en 8 600 143 188, 806 114, 409 153, 795 1.35 
1886 ioco i esos 9 783 500 271,037 161, 828 217, 834 1.85 
TBST NER NOM 1| 1,492 134 507, 820 316, 107 592, 728 1.88 
o ooigesscs- 9 | 1,636 100 404, 346 253, 662 320, 203 1.26 
E MOM 8| 1,747 0 514, 461 313, 011 436, 857 1. 40 
1890 AAA 8] 1,737 0 652, 966 406, 184 771, 996 1.90 
71. EROR RM | 7| 1,747 0| 769,100} 470,479 | 744098 | 1.58 
[o PEE MER 8| 1,784 0 683, 539 425, 250 748, 227 1.76 
E AN | 8| 1,755 0 562, 033 339, 314 586, 212 1.73 
I RENE 8| 1,765 0 336, 554 207, 238 297, 596 1.44 
1895...............-. 8| 1,637 0 504, 092 296, 820 357, 266 1.20 
18964 ............... 7| 1,852 34 770, 104 445, 998 673, 625 1.51 
E eco erst 6| 1,980 0 810, 808 491, 267 759, 609 1.55 
1898a ............... 5| 1,942 0| 1,022,196 600, 084 848, 121 1.41 
1899a ............... 6| 1,779 0| 1,581,164 972,933 | 1,793,807 1. 84 
W900 A 7 | 2,010 0| 1,115,923 625,553 | 1,347,869 2.16 
E EEEE 7 | 2,010 O | 1,059,107 589,577 | 1,171,878 1.988 55.7 
A 7 | 2,029 0| 1,251,765 689,890 | 1,422,143 2.06 56. 1 


a Includes coal used, coke produced, and its value in New York; also in Massachusetts for 1899. 


Upper Connellsville district. —This district includes that portion of 
the Connellsville trough or basin which lies north of a point a short 
distance south of the town of Latrobe, Westmoreland County. The 
coal of this vicinity differs somewhat from that of the basin proper, so 
that in addition to its geographic position there is another reason for 
separating the production from that of the Connellsville district. The 
production of this district in 1902 amounted to 936,854 short tons, as 
compared with 569,511 short tonsin 1901. The value increased some- 
thing over 100 per cent, from $1,033,991 to $2,193,332. One new 
establishment of 50 ovens, making 17 in all, was added to the equip- 
ment of the district in 1902, and there were 405 new ovens in course 
of construction at the end of the year. 

The following are the statistics of the manufacture of coke in the 
Upper Connellsville region for the years 1880 to 1909: 
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Statistics of the manufacture of coke in the Upper Connellsville district, Pennsylvania, 


1880-1902. 
Estab- | __ OVERS: ets Total value| Value of | Yield of 
Year. lish- Build. | Coal used. | “Gucag. | of coke at cone ar coal in 
ments.| Built. ing. ovens. per ton: coke. 
Short tons. | Short tona. Per cent. 
JR eu ee ee 8' — 757 Oj]  319,9?7 |  229,433| $397,945 | $1.73 72 
j|...) MCN 10; 986 0 588, 924 343, 728 548, 362 1.60 58 
E RPM 11 / 1,118 0| 650,174 | 375,918 | 536,508 | 1.48 58 
HAS Ee eC 1; 1,118 0! 668,882 | 389,053 | 422,174 1. 08 58 
|. ERRARE 1| 1,118 O| 496,594! 294,477 | 311,665 1. 06 59 
AN 11 | 1,168 40 | 555,735 | 319,297 | 346,168 | 1.08 57 
E ca asecen cea 12 | 1,387 29 | 691,331 442,968 | 572,073 | 1.29 64.1 
OT ccoo 16 | 1,442 87| 717,274 470,233 | 840,144 | 1.79 65.6 
e RN 16 | 1,977 o| 657,900 | 441,966 | 617,189 | 1.40 67 
ÓN 13 | 1,568 80 | 635,220! 417,263 | 609,828 1.46 65.6 
1890.......eesseeeee- 14 | 1,569 28 | 889,277 | 577,246 | 1,008,102 | — 1.75 64.9 
S RR 14 174 O | 1,000,184 649,316 | 1,111,056 1.71 65 
IRR. ere: 14 | 1,843 o| 706.1731 | 451,975 | 691,323} 1.58 64 
eee ee 14 1,843 O|  499,509| 320,793 | 447,090 | 1.39 64 
ÓN M 1, 843 o| 279,971 176,799 | 212,695} 1.20 63 
1895........sssessee 14 189 30| 319,285 | 208,158 | — 251,892 1.21 65 
e E EREA 14' 1,863 o| 617,001 406,112 | 570,687 | 1.405 65.7 
E Led or 14 | 1,863 o| 550,94 345,372 | — 444,709 1.29 62 
1898........ esses. 13 | 1,832 O | 638,277 403,045 | 538,609 | 1.34 63 
1909 ees cei 13 , 1,861 68 | 933,792 | 609,893 | 986,298 1.62 65.8 
1000 oss ce tees 14| 1,999 O | 1,042,170 | 690,449 | 1,378,629 | 1.996 66.2 
1901.95 e cea eus 16| 2,082 | 100 2,448 | — 569,511 | 1,033,991 1.815 66.8 
A ETAS 17; 2,1321 405 | J,413,476 | 936,864 | 2,199,332 | 2.34 66.8 
= 
TENNESSEE. 


The coke product of Tennessee is consumed practically in the iron 
furnaces in the vicinity of Chattanooga and other points in the eastern 
part of the State. The continued increase in the production of iron 
and steel in these markets, as in other sections of the country, aug- 
mented the demand for coke in 1902, and the production of the State 
increased nearly 40 per cent, from 404,017 short tons in 1901 to 
560,006 tons in 1902, with an advance in value from $952,792 to 
$1,597,041. The increase in value amounted to $644,259, or about 67 
per cent. Two new plants were added to the coke-making equipment 
of the State in 1902, and one plant, that of the Daisy Coal and Coke 
Company, was abandoned, making a net gain of one establishment. 
The number of ovens increased from 2,135 in 1901 to 2,269 in 1902. 
No by-product retort ovens have been built in this State. 
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The following are the statistics of the manufacture of coke in Ten- 
nessee for the years 1880 to 1902: 


Statistics of the manufacture of coke in Tennessee, 1880-1902. 


Estab- oe Cok Total value noe ofi yield of 
Year. lish- Build. | Coal used. | “OEE PFO | of coke at | ec BE | coal in 
ments. | Built ing. ovens. per tan: coke. 
Short tous. | Short tona. Per cent. 

LL. NES RE 6| 606 68 |  217,606|  130,009| $316,007 | $2.42 60 
lali. cese ee en 6| 7A 84| 241, 644 143,853 | 842,585 | 2.38 60 
1882........-..- sees 8| 861 14| 313,537 187,695 | 472,505 | 2.52 60 
E re er 1 992 10| 830,961 203, 691 459,126 | 2.2 62 
Irala zi a13| 1,105] 175; 348,295] 219,723] 428,870 | 1.95 
o odores 12 | 1,387 36 | 412,588] 218,842 | 398,459 | 1.82 53 
IN 12| 1485 | 126; 621,669 | 868,139 | 687,865 1.87 59 
y EA 1| 1560 |  165| 655,857 | 396,979 | 870,90 | 2.19 61 
A 11 | 1,634 84 | 630,099 | 355,693 | 490,491 1.27 61 
TN 12 | 1,639 40 | 626,016] 359,710] 731.496 | 2.08 57 
Occ 11 | 1664 | 292! 600,387 | 348,728] 684,116 | 1.96 
A 11 | 1,995 0| 623,177] 634,818] 701,803 1.93 58 
TN 1| 1,941 0| 600,126 | 354,09 | 724,106 | 2.06 
1800. 5o ore dE 1| 1942 O| 449,511 265,777 | | 491,523 1.85 61 
a ies 11 | 1,860 0! 516,802}; 292,646! 480,124 1.64 56.6 
1886.5. Locos ots | 12| 1,903 0| 684,65 | 396,790 | 751,926 1.90 57.9 
3806 o AT Lee 15| 1,861 100 | 600,379 | 339,202 | 624,011 1.84 56.5 
1807 IA | a5} 1,948 0| 667,996 | 368,769 | 667,656 | 1.81 55 
1898......... eese |  15| 1,949 40| 722,956 | 391,545 | — 642,920 | 1.63 54.6 
1890. as 14 | 2,040 62| 779,995 | 435,308 | 850,686 1.95 55.8 
ceda E 14| 2,107 | 340| 851,789 | 475,432 | 1,269,555 | 2.67 55.6 
ru) PAESI PN 14| 2,135 | 258) 739,246] 404,017 |  952,782| 2.358 54.6 
TN 15 | 2,269 | 116! 1,025,864 560,006 | 1,597,041 | 2.85 54.6 


«One establishment made coke in pits. 


The character of the coal used in the manufacture of coke in Ten- 
nessee since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Tennessee, 1890-1902. 


[Short tons.] 


Run of mine. Slack. 
Yenr. Se SSS otal 
Unwashed. | Washed. | Unwashed. | Washed. 
1890 PIT DICH 255, 359 | 0 273, 028 72, 000 600, 387 
TBO) RE CR 184, 556 0 377,914 60, 707 623, 177 
1892 icc cack ie eeu DERE du dto A Med ten 176, 453 15, 000 367, R27 40, 846 600, 126 
180] 2 ceux eus esq ueu de Sengoku aes 179, 126 Ü 137, 483 132, 902 449, 511 
NOSE ois ask one es suae eie oaa taco tds 166, 990 61,841 149, 958 138, 013 516, 802 
1899, E E ea eet ati sais wen ge 96, 744 59, 284 255, 906 242,721 684, 655 
plo c-r 0 206, 319 219,231 174, 829 600, 379 
AAA wee xau oa bid ede a 36, 485 400, 166 119, 755 111,590 667, 996 
IRUB Luce A NEUEN EAR GRE EE 37,217 306, 969 122, 756 255, 414 722, 356 
Lo a CUM E 140, 804 267, 105 31, 805 340, 236 719, 995 
1900... uacua c deo REL REPRE as a RP 150, 697 349, 445 24,122 330, 522 854, 789 
AAA ever cae eb iss BE 224, 723 282, 129 34, 088 198, 306 739, 246 


1902... ———— HP Ó— see 287, 064 331, 109 47,161 357,530 1, 025, 864 


OOKE. 505 


UTAH. 


As there is but one establishment in the State of Utah engaged in the 
manufacture of coke, the statistics of production have been included 
with those of Colorado. The coals of this State are practically iden- 
tical in character with those of western Colorado. 


VIRGINIA. 


The production of coke in Virginia has increased each year, without 
exception, since 1893, and exceeded a total of 1,000,000 tons in 1902 
for the first time in the history of the State. The total production 
last year amounted to 1,124,572 short tons, as compared with 907,130 
tons in 1901. The value increased more that 50 per cent, from $1,483, - 
670 to $2,322,228. One of the most interesting features connected 
with the industry in this State in 1902 was the fact that at the close of 
the year there were 1,208 new ovens in course of construction, most 
of these being in Wise County, on the Clinch River branch of the Nor- 
folk and Western Railroad, where active developments both in coal 
mining and coke making have been going on for the last two or three 
years. There are two plants in Virginia, one at Covington and the 
other at Lowmoor, the coal for which is drawn from the New River 
district in West Virginia. The coal for the ovens at Pocahontas, in 
Tazewell County, is obtained from mines which extend across the 
boundary between Virginia and West Virginia, a considerable portion 
of the coal coming really from the latter State. The openings of the 
mines, however, are in Virginia, and it has been customary to credit 
all the coal product, as well as the coke, to that State. The Wise 
County coke is the only coke made in Virginia from coal mined exclu- 
sively in the State. None of the coal made into coke in Virginia 
during the last three years has been washed before coking. The total 
amount of coal consumed in the manufacture of coke in Virginia in 
1902 was 1,716,110 tons, of which 1,018,148 tons were unwashed run- 
of-mine and 697,962 unwashed slack. 
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The following are the statistics of the manufacture of coke in Vir- 
ginia from 1883 to 1902: 


Statistics of the manufacture of coke in Virginia, 1888-1902. 


Ovens Value of 

Yer. — | lish- 7 | Buil. | Coal used. | Coke pro- Aot coke ut poii coal in 

ments.) Built. ing. . Ovens. per ton. coke. 

Short tons. | Short tona. Per cent. 

rss ERR 1 200 0 89, 000 25, 340 $44,345 | $1.75 | 65 
ads 1 200 0 99, 000 63, 600 111,300 1.75 64.3 

1885........ cece wees 1 200 0 81, 899 49, 139 85, 993 1.75 60 
ia 2 350 100 200, 018 122, 352 305, 880 2.50 61.2 
IB A ihe ies 2 350 300 235, 841 166, 947 417, 368 2.50 70.8 
1888.5 Accesses 2 550 0 230, 529 140, 199 260, 000 1.74 64.7 

j|. NM 2 550 250 238, 793 146, 528 825,461; — 2.22 61 

E oaea 2 550 250 251, 683 165, 847 278, 724 1. 68 66 
E) MEER 2 550 250 285, 113 167, 516 265, 107 1.58 58.8 
ii 2 594 206 226,517 147,912 322, 486 2.18 65.3 
18938..... 0000000000 2 594 206 194,059 125,092 282, 898 2, 26 64.5 
ee” E 2 736 100 280,524 ` 180,091 295,747 1.64 64.2 
o o ooo ei 5 832 850 410,737 | 244,738 322, 564 1.32 59.6 
E REM 7| 1,188 101 451,964 | — 268,081 404, 573 1.509 58.9 
180] o edo cese etd 6| 1,453 | 110] 574542 354,067 | 495,864 1.40 61.6 

jS UN 6 121,564 0 852, 972 631, 161 699, 781 1.317 62 
1899.............-. e. 6 | a1, 5RR 429 994, 635 618,707 | 1,071,284 1.78 62.2 
1900. .... 0.000000 7 |a2,331 300 | 1,083,827 685,156 | 1,464, 556 2.137 63.2 
LE D PSE TEE 7 |a2,775 O| 1,400,231 907,130 | 1,483,670 1.635 64.7 
1900... mite 14 |a2,974 , 1,208 | 1,716,110 | 1,124,572 | 2,322,228 2. 065 65.5 


aIncludes 56 Newton-Chambers by-product ovens. 


The character of the coal used in the manufacture of coke in | Vir- 
ginia since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Virginia, 1890-1902. 
[Short tons.] 


Run of mine. | Slack, 
Year. 5 L) Total. 
Unwashed. | Wasbed. | Unwashed. | Washed. 
BOO sieves ou tat NEA DW nee E Rx 98, 215 0 153, 468 0 251, 683 
A EAS 107, 498 0 177,615 0 285, 113 
pns A T€ 106, 010 0 120, 507 0 226,517 
NOBUS d Less nex dS ES etw e ehe vu Voas 107, 498 0 86, 561 0 194, 059 
A EEE TETEE E ATA. 103, 874 0 176, 650 0 280, 524 
isaac focal: 114, 802 0 295, 935 0 410, 737 
1896.0 A Mee ast er ed 70, 756 0 970, 624 13, 584 454, 964 
TS) eee dona A EE RUE 286, 158 0 227, 363 61, 021 574, 542 
TOUS p HER 405, 399 0 237,474 210, 099 852, 972 
a drets Ea 612, 267 0 225,118 | 157,250 994, 685 
A e E ECRA E RE Ra RHODE 620, 207 0 463, 620 0 1,083, 827 
jp o E LN 869, 203 0 531, 028 0 1, 400, 231 
1902.5. 422 92 9205 208. cea Odd v enten 1, 018, 148 0 697, 962 0 1, 716, 110 
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WASHINGTON. 


Washington is the only one of the Pacific Coast States producing 
coal of a quality suitable for the manufacture of coke. The operations 
are not of.special importance, particularly when they are compared 
with the output of other coke-producing States, but they are of interest 
as establishing the fact that it is possible to produce a metallurgical 
coke from the Washington coals. There were 5 establishments in the 
State, only 3 of which produced coke in 1902, and although the num- 
ber of completed ovens increased from 148 in 1901 to 231 in 1902, the 
production decreased from 49,197 short tons to 40,305, with a decrease 
in value of $239,028 to $199,195. The one establishment which was 
completed near the close of 1902 did not begin operations until 
January 12, 1903. The Wilkeson Coal and Coke Company added 50 
ovens to its former plant of the same number, but these new ovens 
were not completed until near the end of the vear and did not mate- 
rially add to the production. All of the coal used in the manufacture 
of coke in Washington in 1902 was washed run-of-mine, and all the 
slack, or run-of-mine, used in the last ten years has been washed before 
coking. 

The coke industry in Washington began in 1884, since which time 
the statistical record has been as follows: 


Statistics of the manufacture of coke in Washington, 1884-1902. 


Estab- | Ovens Coal Total value vee of | yield of 
Year. lish- Build. | Coal used. | "e Ia" | of coke at sven coal in 
ments. | Built. ing. | ovens, per ton. coke. 
Short tons. | Short tons. Per cent. 
TOBE PEDE TNUEN 1 0 0 700 400 $1,900 | $1.75 57.5 
| ELM T 1 2 0 514 311 1, 477 4.75 57 
DIS IRR 1 11 21 1, 400 825 4,125 5.00 | + 68.9 
E A 1 30 0 22, 500 14, 625 102, 375 7.00 65 
JOM eoe cse ec duas 1 30 100 0 0 0 0 0 
1889............- eee 1 3| o! 6, 983 3,841 30, 728 8. 00 55 
1890. nas 2 30 "1 9,120 5, 837 46, 696 8. 00 64 
T RE 2 80 0' 10,000 6, 000 42,000 | 7.00 60 
A 3 84 30 | 123722]. 7,177 50, 446 7.08 58 
1898 S oii Lies ode vv 8 84 0 | 11,374 6,731 34, 207 5. 08 59 
dass 3 84 0 8, 563 5,245 18, 249 3. 48 61.2 
1895........ eee. 8 110 0 22,973 15, 129 64,632 4.27 65.9 
E os cc cece 8 120 0 38, 685 25, 949 104, 891 4.04 67 
E ce eruta 3 120 0 39, 124 26, 189 115, 754 4. 42 67 
Lo CERRO, 2 90 0 48, 559 30, 197 128, 933 4.27 62.2 
To aoe 2 90 0 50, 813 30, 372 151,216 4. 98 59.8 
31900: Esser cereo | 2 90 0 54,310 88, 387 160,165 | 4.797 61.5 
31901. 2:2: erreurs | 4 148 100 78, 393 49, 197 239, 028 4. 858 62.7 
! 5| 23 0 68, 546 40,305 | 199,195 | 4.94 68.8 


West Virginia, which for six years prior to 1902 held second place 
in the rank of coke producers, fell back to third place in 1902, being 
replaced by Alabama. The production of coke in West Virginia in 
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1902 amounted to 2,516,505 short tons, as compared with 2,283,700 
tons in 1901, a gain of 232,805 tons, or 10.2 per cent. The coke pro- 
duction in West Virginia would probably have been considerably 
larger and the State would have retained its position as second among 
the coke-producing States had it not been for the urgent demand for 
coal at the seaboard, such demand having been caused by the cutting 
off of the markets usually supplied by anthracite because of the pro- 
longed strike in the anthracite region of Pennsylvania. The scarcity 
of fuel in New England and at points along the Atlantic seacoast was 
80 pronounced that it was more profitable for the West Virginia 
operators to supply this market with coal than it was to turn their 
product into coke, notwithstanding the higher prices obtained for the 
latter fuel during the year. If normal conditions obtain throughout 
1908, we may expect to see West Virginia resume its accustomed place 
as next to Pennsylvania among the coke producers. The statistics for 
1902 show that the number of establishments in the State increased 
from 112 to 120 and the number of completed ovens from 11,544 to 
12,656, and that 2,341 new ovens were in course of construction. 

The following table exhibits the statistics of coke production in 
West Virginia since 1880: 
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Statistics of the manufacture of coke in West Virginia, 1880-1902. 


= NE — Ha À 
Estab- Ceca: Coke Total value ae Of) yield of 
Year, lish- Buila- | Coal used. used. of coke at A coal in 
ments, | Built. ing. i ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
(ER 18 631 40 230, 758 138, 755 $318, 797 $2.30 60 
LBS A RP RT 19 039 0 304, $23 187, 126 429,571 2.30 61 
IN oed us 2 878 0 366, 653 230, 398 520, 437 2.26 63 
18553 uc ode oie 24 962 411,159 257,519 663, 490 2. 19 63 
TBS te ose dates 27 | 1,005 127 385, NN 223, 472 425, 952 1.91 62 
IBS aiea eect tees 27 978 63 415, 533 260, 571 485, DAS 1.86 63 
DBM A A 29 | 1,100 317 425, 002 264, 158 513, 543 1. 94 62 
A da 39 | 2,080 742 698, 327 442, 031 976, 732 2.21 63.3 
ad ol | 2,764 318 854, 531 525, 927 896, 797 1.71 61.5 
DN eL epier s nri S3 | 23,438 631 | 1,001,372 607, 80 | 1,074,177 1. 76 60 
IO isa | 55 | 4, 060 334 | 1,395, 266 833,377 | 1,924,746 1.83 60 
TSO) as 50 | 4,621 DAS | 1,716,976 | 1,009,051 | 1,845, 043 1.83 58.8 
icons 72 | 5,943 78 | 1,709,183 | 1,034,750 | 1,821,965 1.76 60.5 
A cvs due TM. 75 | 7,354 132 | 1,745,757 | 1,062,076 | 1,716,907 1. 62 60. 8 
1894. cecum ete 7 7, 858 60 | 1,976,128 | 1,193,933 | 1,639, 687 1. 373 60. 4 
1895 cee sceceaneite. 78 | 7,834 565 | 2,087,816 | 1,285,206 | 1,724,239 LA 61.6 
1896: eru 51! 8,351 28 | 2,687,104 | 1,619,755 | 2,259, 999 1.37 61.4 
A Si | 8,404 38 | 2,413,283 | 1,472,666 | 1,933, 808 1.31 61 
1898... 20 9402 Ee xs 87 |a 8,659 161 | 3,146,398 | 1,925,071 | 2,432,657 1. 26 61.2 
1899 —  — 87 | 28, 846 b619 | 3,802,825 | 2,278,577 | 3,480, 408 1. 53 60 
1900. dada 106 |c10, 249 | 1,306 | 3,868,840 | 2,358,499 | 4, 746, 633 2.01 60.9 
190]1:::::522 9 wen 112 |c11,544 | 1,254 | 3,734,076 | 2,283,700 | 4,110,011 1. 80 61.1 
J902 — — ex 120 1012, 6506 | 2,341 | 4,078,579 | 2,516,505 | 5,833,226 2. 318 61.7 


a Includes 60 Semet-Solvay ovens at Wheeling. 


b Includes 60 Semet-Solvay ovens building at Wheeling. 
c Includes 120 Semet-Solvay ovens at Wheeling. 
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As shown in the following table, by far the larger part (69 per cent 
in 1902) of the coal used in coke making in West Virginia is slack, and 
of this slack coal 89 per cent is unwashed: 


Character of coal used in the manufacture of coke in West Virginia since 1890. 


[Short tons.) 
Run of mine. Slack. 
Year. === ———————--— —-| Total. 
Unwashed. | Washed. | Unwashed. | Washed. 

o RT hed eee aca 824, 847 | 0 930, 989 139,430 | 1,395,266 
O AN 276, 259 | 0 1, 116, 060 324,657 | 1,716,976 
| A ee Ve 298, 824 115, 397 1, 108, 353 186,609 | 1,709,188 
E LS cer er RRO mo VIE 824, 932 15,240 1, 176, 656 228,929 | 1,746,757 
A Socket oie eee: 162, 270 14, 901 1,607, 735 191,222 | 1,976,128 
NOG A ae Niet lat 08 405, 725 24,054 1, 476, 003 182,034 | 2,087,816 
E 60.5 A A uie O 407,378 ' 33, 096 2, 079, 237 167,393 | 2,687,104 
E RAPERE 373, 205 28, 145 1, 800, 528 211,405 | 2,413,283 
A T | 713, 815 0 2, 137, 983 293,600 | 3,145, 398 
TRO ees ees eo ioe ees . 1,836,239 0 2, 215, 255 251,831 | 3,802,825 
A AE MeL Tou ge O Oe 509, 960 8, 000 3, 140, 061 210,816 | 3,868,840 
UD NER 733, 786 0 2, 705, 392 294,898 | 3,734,076 


T902: — —————— MH —— € | 1, 262, 393 | U | 2,517, 223 298, 963 4,078, 579 


me Ce ee 


PRODUCTION BY DISTRICTS 


It has been customary in the preceding reports of this series to con- 
sider the coke production by districts, into which the State has been 
divided. These districts are known, respectively, as the Upper 
Monongahela, the Upper Potomac, the Kanawha, the New River, 
and the Flat Top. The first two are in the northern part of the State, 
and are named from the fact that they are drained by the headwaters 
of the Monongahela and Potomac rivers. The other three districts 
are in the southern portion of the State. The New River and Kanawha 
districts are practically one, separation being made at a point where 
the New and Gauley rivers combine to form the Kanawha. The Flat 
Top region is also drained by the upper portion of the New River, and 
includes the ovens in West Virginia which belong to the Pocahontas 
coal field. The Flat Top district is by far the most important, and 
bears the same relation to the production in West Virginia that the 
Connellsville district bears to that of Pennsylvania. The output from 
this district averages something over 50 per cent of the total coke 
product of the State, although its proportion in 1902 was somewhat 
less than this figure. Some new ovens constructed in Tygarts Valley 
in 1902 have been added to the Upper Potomac district. The produc- 
tion of coke in 1902 decreased in the Flat Top, Kanawha, and New 
River regions, and increased in the Upper Monongahela and the Upper 
Potomac (including Tygarts Valley) districts. 
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In the following tables are exhibited the statistics of coke produc- 
tion in West Virginia, by districts, during the last two years: 


Production of coke in West Virginia in 1901, by districts. 


Estab- Dens: Coke nine Total value e Yield of 
District, lish- Build. | Coal used. | “Guedd of coke at | SEB | coal in 
ments. | Built. ing S | ovens. per ton coke. 
Short tons. | Short tona. Per cent. 
Flat Top............ a42 | 6,049 918 | 1,899,366 | 1,160,856 | $1,893, 581 $1. 63 61.1 
Kanawha........... 11 877 50 281,787 164, 736 314,473 1. 909 58. 4 
New River.......... 28 | 2,128 261 657, 003 399, 373 823, 060 2. 06 60.8 
Upper Monongahela 25 |b 1,685 0 497, 215 317, 470 7,232 2.07 63.8 
Upper Potomac and 
Tygarts Valley.... 6 805 25 398, 705 241, 265 421, 665 1. 75 60.5 
Total ......... 112 | 11,514 1,254 | 3,734,076 | 2,283,700 | 4,110,011 1. 80 61.1 
a Includes 1 establishment ín Tug River district. b Includes 120 Semet-Solvay ovens. 
Production of coke in West Virginia in 1902, by districts. 
Estab- | ose Cole: Total value vee Yield of 
District. lish- Build. | Coal used. | “Queda of coke | Ovens | Coal in 
ments. | Built. ing. dos at ovens. per tone. coke. 
Short tons. | Short tons. Per cent. 
Flat Top............ 144 | 6,910 | 1,741 1,781,136 | 1,109,203 | $2, 189, 607 $1.974 62.3 
Kanawha .......... 11 872 60 232, 145 130, 642 364, 759 2.715 56. 3 
New River.......... 27 | 2,156 175 521, 973 317, 086 981, 753 3. 096 60.8 
Upper Monongahela 31 | 51,698 75 916, 322 047, 497 1,617,389 2. 95 59.7 
Upper Potomac and 
Tygarts Valley ... 7 990 290 627, 003 412,077 689, 718 1.67 65.8 
Total ......... 120 | 12,656 | 2,341 | 4,078,579 | 2,516,505 | 5,833,226 2, 818 61.7 
« Includes 2 establishments in Tug River district. b Includes 120 Semet-Solvay ovens. 


Pocahontas- Flat Top district.—Until the close of 1902 this district 
was, next to the Connellsville district of Pennsylvania, the most impor- 
tant coke-producing region of the United States, but the largely 
increased production of the Lower Connellsville district in 1902 placed 
that district in advance of West Virginia’s chief producer. Like the 
coal of the Connellsville region, that of the Flat Top district produces 
a coke which makes an ideal fuel for blast-furnace purposes. Chem- 
ically it is superior to the Connellsville, as it is low in mineral con- 
tents or ash, and it is regarded by some ironmasters as equal in 
physical properties to the Connellsville coke. The production of the 
district has decreased slightly in each of the last two years—from 
1,208,838 short tons in 1900 to 1,160,856 tons in 1901 and to 1,109,203 
tons in 1902. 

The statistics of production of this district since its beginning, in 
1886, are as follows: 


- 
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Statistica of the manufacture of coke in the Flat Top district of West Virginia, 1886-1902. 


" Ovens. | Value of | 

Year. — | “ish. | — Tuna. | Coal used, | Coke pro- ofeokeat | Coke at | Coar in 

ments. | Built. ing ovens. per ton coke. 

Short tons. | Short tons Per cent. 
(RBG Luce eos m 2 10 38 1,075 658 $1,316 | $2.00 61.2 

e CO 5 348 642 76,274 51,071 100, 738 1.97 67 

E vee osce ee eris 13 882 200 164,818 | — 103,947 183, 938 1.77 63 

1600 la os tases 16 | 1,433 431 387, 533 240, 386 405,635 ' 1.69 64 
E AN 17 | 1,584 252 566,118 | 325,576 571,239 | 1.75 57.5 

1891... i eee 19 | 1,989 | 358 | 537,847 312, 421 546, 367 1.70 58 
1892..........- eese 90| 2,848! 993 595, 734 353, 696 596, 911 1.69 59.3 
e RN EE IER 94 | 4,849 80 746,051 451, 503 713, 261 1.58 60.5 
E RUE 36 | 4,648 18 | 1,229,136 | 746,762 989, 876 1.325 60.7 

1 e. 86 | 4,648 18 858,913 524,252 | — 656,494 1.25 61 
1896................- 36 | 4,048 18 | 1,400,369 852,120 | 1,100,312 1.291 60. 8 
> es 36 | 4,048 18 | 1,172,206 720, 988 868, 484 1.20 61.5 
E ose elei. 96 | 4,667 27 | 1,701,404 | 1,057,626 | 1,216,059 1.15 62.2 
1899..........-.--..- 35 | 4,623 214 | 1,861,570 | 1,138,389 | 1,453,601 1.28 61.1 
1900................. a38  5,990|  666| 1,962,274 | 1,208,838 | 2,290,947 1. 895 61.9 
1901. 22925952: sees? a42 6,049 918 | 1,899,360 | 1,160,856 1,893, 581 1.63 61.1 


1999, id b44  6,940| 1,741 | 1,781,136 homo: 2,189, 607 1. 974 62.3 


aIncludes 1 establishment in the Tug River district. 
b Includes 2 establishments in the Tug River district. 


Kanawha district. —The Kanawha district includes all the ovens 
along the banks of the Kanawha River from its formation by the 
junction of the New and Gauley rivers to the western limits of the coal 
fields. The production in this district has decreased each year since 
1899 and amounted in 1902 to 130,642 short tons, with a value of 
$354,159. 

The statistics of the manufacture of coke in the Kanawha district 
from 1880 to 1902 are as follows: 


Statistics of the manufacture of coke in the Kanawha district, West Virginia, 1880-1902. 
g 


Ovens. Value of 
Year. pM —— — T Bana. | Coal used. | Coke pro- ren puis ‘coal in 
ments. | Built. ing. ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 

e AAA 4 18 0 6, 789 4, 300 $9, 890 $2. 30 63.3 
188l A EE. 4 18 0 11,516 6, 900 16, 905 2.45 60 
jn A ——————— 9 138 0 40, 782 26,170 62, 808 2.40 64 
LOSS ———— Á— See 5 147 0 58, 735 37,970 88, 090 2.82 64.6 
1 EMPTIS RUN ERR 6 177 15 60, 281 39, 000 76, 070 1.95 64.6 
1886 ieee correr ds 7 181 63 65, 348 37,951 63, 082 1. 68 57 
E cce ER 7 802 170 89, 410 54, 329 117, 649 2.17 60. 7 
A 7 048 0 163, 784 | 96, 721 201, 418 2. 08 
APA 9 572 8 141, 641 84, 052 146, 837 1.75 59 
pi.s ROUEN 6 474 0 109, 466 63, 678 117, 340 1. 84 58 
1890................- 6 474 0 182, 340 104, 076 196, 583 1. 89 94 
MO ciar 6 474 0 241, 427 134, 715 . 216, 420 2. 05 56 
1802. ono ec 6 506 0 242, 627 140, 641 284, 174 2.02 58 
1898. ................ 6 506 0 215, 108 | 122, 241 287, 308 1.94 56.8 
po E EEA 6 506 0 176, 746 104, 160 181, 586 1.74 ( 58.9 
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Statistica of the manufacture of coke in the Kanawha district, West Virginia, 1880-1902— 
, gina, 


Continued. 
Estab- DM. ed Coke Total value Mu al Yield of 
Year. lish- , Buila- | Coal used. | "qq ia of coke at jus d. coal in 
ments. | Built. ing. ovens. per ton: coke. 
Short tons. | Short tons. Per cent. 
1 AA au 6 506 0 267, 520 161,72 $770, 879 $1.64 61.6 
TRG ccc o v ERE ES 7 576 10 259, 715 157, 741 263, 210 1.67 60.7 
TRU rco ua dcpRE A e ex 7 76 20 199, 312 117, 849 187,359 1.59 59.1 
IBUM deu wet 8 622 100 225, 240 1:35, 867 208, 949 1.538 60 
1899::.1:: 122 eeLIAE 8 643 88 323, 506 190, 337 361, 148 1.91 58, 8 
A er 11 847 80 291,277 165, 339 412, 636 2. 495 56.7 
IO rec VAxc es | 11 877 nm) 281, 787 164, 736 314, 473 1. 909 58. 4 
E ea 11 872 60 | 


232, 145 130, 642 | 354, 759 2. 715 56.3 

New River district.—This district includes the ovens along the 
Chesapeake and Ohio Railroad and the New River from Quinnimont 
on the east to Nuttallburg on the west. The coal in this district is 
similar in many respects to that of the Flat Top region, and the coke 
product is much praised as a blast-furnace fuel. The production in 
1902 was 317,086 short tons, aS compared with 399,373 short tons in 
1901, the decrease being due, as previously stated, to the increased 
demand for coal at the Atlantic seaboard. 

The statistics of the manufacture of coke in the New River district 
from 1880 to 1902 are as follows: 


Statistics of the manufacture of coke in the New River district, West Virginia, 1880-1902. 


Ovens. | Value of 


d - . " » 
van | Hehe a ay Con used. í Coke pro- Toke at] Coke at | Coat in 
ments. Built ing. | $ ovens. per ton: coke. 
Short tons. | Short tons, Per cent 
1880................. 6 468 40 159, 032 | 98,427 | $239,977 | $2.14 62 
A 6 499 0 219,446 ' 136, 423 334, 652 2.45 62 
E PR AN 6| 518 0 233,361 ' 148,373 352, 415 2.38 64 
1883..... cesses 6! 516 0! 264,171 |  167,795| 384,552} 2.29 64 
jo ee ear ne 8 547 12 219, 839 135, 335 274, 988 2. 03 62 
188b A 8 519 0 244, 769 156, 007 325, 001 2.08 63.8 
cats 8 513 5 203, 621 127, 006 281,778 2.2 62 
PRSE ici 11 518 50 253, 373 159, 836 401, 164 2.51 63 
(I. ta 12 743 0 334, 695 199, 831 390, 182 1.95 60 
1889. TEN 12 773 0 268, 185 157, 186 351, 132 2.23 58.6 
1890. oec si 12 773 4 275, 455 174,295 377,847 2.17 63 
JRO TS erai EETA 13 787 102 309, 073 193, 711 426, 630 2.20 63 
1893. eobolb do eas 14 965 0 315,511 196, 359 429, 376 2.19 62 
1804 ces oso ur 13 947 10 281, 600 178, 049 355, 965 2.00 63 
e RERO RENS 14 | 1,089 0 222, 900 140, 842 245, 154 1.74 63.2 
ca 14 978 0 385, 899 244,815 404, 978 1.65 63.4 
18960... A 17| 1,259 0 425,219 269, 372 443, 072 1. 64 63.3 
18075. cow eo as cua eed 17; 1,225 0 439, 103 26%, 263 419,151 1.56 61.1 
POOR ice pte Ec 18 | 1,299 4 519, 937 317, 998 484.001 1.52 61 
D. MNA 22| 1,444 167 | 503,160 | — 281,134 |  533,996| 1.90 56 
OOO oi Ace aa 27 | 1,722 560 568, 856 341,527 750,637 2.198 60 
TOOT: medicus dde 28 | 2,128 261 7 — 657.003 399,373 | 823,060 2.06 60.8 
1902..........- see 27 | 2,156 175 521, 973 317, 086 981, 753 3. 096 60.8 
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Upper Monongahela district. —The name of this district is derived 
from the fact that it is drained by the headwaters of the Monongahela 
River. The ovens lie along the Baltimore and Ohio Railroad in the 
counties of Taylor, Harrison, and Marion. It embraces the Clarks- 
burg &nd Fairmont mining regions, which are the most important of 
the State. Greater activity was shown in coke making in this region 
in 1902 than in any other section of the State. The production reached 
a total of 547,497 short tons, as compared with 317,470 tons in 1901. 
The value increased from $657,232 in the former year to $1,617,389 in 
1909. The production of 120 Semet-Solvay ovens located at Wheel- 
ing has been included with this district. Of the 31 establishments in 
the district, 6, with a total of 232 ovens, were idle throughout the year, 
and 3 other new concerns had.not reached the productive stage before 
the 1st of January, 1903. 

The statistics of coke production in the upper Monongahela district 
since 1880 are shown in the following table: 


Statistics of the manufacture of coke in the upper Monongahela district, West Virginia, 


1880—1902. 
Ovens. Valueof | ., 
Year. | lish” |- T puga, | Coal used. | Coke pro- l'or coke at | Coke at | Loar in: 
ments.| Built ing. Ovens. per ton. coke. 
Short tona. | Short tons. Per cent. 
A 8 145 0 64, 937 36,028 | $68,930 | $1.91 55 
ltda 9 172 0 73, 863 43, 803 78, 014 1.78 59 
A 11 222 0 92, 510 55,855 | - 106,214 1. 88 60 
1888.........1.. eese 13 269 0 88,253 51,754 90, 848 1.76 59 
lA. eee 13 281 100 78, 468 49, 139 74, 894 1.52 63 
ee 12 278 0 105, 416 67, 013 97, 505 1. 45 63.5 
TOBE EE RP RN 12| 275 104 131, 896 82, 165 113, 100 1.38 62.3 
l88T. cer ecce teas 15| 646 0| 211,830 132,192 | 268,990 2.03 62.5 
1888... cacon cdi 17 567 110 218,377 138, 097 175, 840 1.27 64.7 
|. RN 17 674 200 | 210,083 128, 685 171,511 1.88 | 62.5 
1890. .ooooooocccccooo 18 | 1,061 50 | 276,367 167, 459 260, 574 1. 56 60 
180). Soccer hive: 15 | 1,081 56 517,615 | 291,605 462, 677 1.58 56 
1892........- eee eees- 19 | 1,129 45 441,266 | 265,363 390,296 | 1.47 60.1 
E A 19 | 1,158 42 879,506 | 225,676 296, 123 1.81 59 
do 20 | 1,221 42 280, 748 158, 623 179,525 | 1.18 56.5 
A 20 | 1,260 37 392,297 | 240,657 | 265,293 1.10 61.8 
T ENIRO 22| 1,886 0 331, 526 206,429 | 211,272 1.023 62.3 
E ERE 22 | 1,368 0| 289,678 175,165 | — 180,802 1.08 60.5 
1898: ceo AN 23 |a1,449 30 | 319,590 |  183,430| 194,277 1.06 57 
E ee ee 19 |a1,453 | 60 607,796 | 362,872 | 596,305 1. 64 59.7 
1900.. e. 24 | c1,563 0 584, 265 355,861 | 817,340 2. 297 60. 9 
1901. ...........-.... 25 | c1,685 0| 497,215 317,470 | 657,232 2.07 63.8 
19025 5 enses 81 |c1,698 75 916,822 | ` 547,497 | 1,617,389 2. 95 59.7 


a Includes 60 Semet-Solvay ovens at Wheeling. 
b All Semet-Solvay ovens at Wheeling. 
o Includes 120 Semet-Solvay ovens at Wheeling. 
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Upper Potomac district. —The ovens located along the line of the 
West Virginia Central and Pittsburg Railroad, in the region drained 
by the upper waters of the Potomac River, are considered in the 
upper Potomac district. The statistics for 1902 include also the oper- 
ations of some new ovens recently built in Tygarts Valley, in the near 
vicinity. The production of this district increased from 241,265 short 
tons in 1901 to 412,077 tons in 1902. The statistics of the manufac- 
ture of coke in the upper Potomac district (including that of Tygarts 
Valley in 1902) from 188' to 1902 are shown in the following table: 


Statistics of the manufacture of coke in the upper Potomac and Tugarts Valley district, of 
West Virginia, 1887-1902. 


Estab- | OVERS: Coke pro- Total value Value of Yield of 

Year. lish- , Build. | Coal used. pe ta of coke at ps Mis coal in 

ments: Built. |. ing. . ovens. per ton. coke. 

| Short tona. | Short tona. Per cent. 

E Lene eroe gs 1 20 50 8, 565 2,211 $4,422 ' $2.00 62 

DC eee al 1 28 0 9, 176 5,835 ' 8,752 1.50 64 

=! ee eee 2 84 0 26,105. 17,945 | 28,559 1.58 69 

1890. ado. 2 178 28 94, 983 | 61,971 118, 503 1.91 65 

P REPORTE 2; 390 39 111,014 ' 76, 599 133,549 1.75 69 

1892 eleosecdues 3, 395 0 114, 045 | 78,691 | 121,208 1.54 69 
1894. A: 3 394 0 123,492 : 84,607 115,250 1. 36 68. 5 
1894.........-.eeslee- 2 394 0 66, 598 | 43, 546 43, 546 1. 00 65.4 
|. NO oe cetera 2 442 0 183, 187 110,753 | 126,595 1.14 60. 5 
1806 AA 2 482 0 270, 275 164,093 | 242,133 1. 476 60.7 
ON 2, 592 0 312, 984 190, 401 278, 012 1. 46 60.8 
A estee locas 2 622 0 379, 227 230, 150 329, 371 1. 43 60.7 
1899............ Lese. 3 673 90 500,793 305, 845 532, 358 1.74 60.3 
| LL. | 6. 827 0 472, 168 286, 934 475, 073 1. 655 60.8 
O EM 6! 805 25 398, 705 241, 265 421, 665 1.75 60.5 
1900. crias | 7 | 990 290 627,003 412,077 689, 718 1.67 65.7 


OTHER STATES. 


In the following table are presented the statistics of production in 
1900, 1901, and 1902 of those States in which there are but one or two 
establishments. 

Of the several States included in this statement, three of them— 
Michigan, New York, and Wisconsin—produced coke made from coal 
mined in other States, while one — Massachusetts — obtains its coal 
supply from Nova Scotia. All of the ovens in Massachusetts, New 
York, and Michigan are by-product retort ovens. The statistics of 
production for Illinois, Wisconsin, and Wyoming for previous years 
may be found by reference to preceding volumes of Mineral Resources. 
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Statistics of coke production in 1900, 1901, and 1902 in States having only one or two 


establishments. 
State. Item | 1900. 1901. 1902. 
Establishments ........oooooooooommomonmosacooo. 10 11 11 
Ovens Dülll seco eee ee e Sets see HR CEU a 832 b 862 c 898 
Ilinois........ ee 
Indiana Ovens building conección els Ir ARAS d 594 e 609 1742 
uc on '|[Coke produced ...................... short tons. - 506,730 | 564,191 598, 869 
Mi aoe 1] Value of coke at ovens............-- eec rr $1, 454,029 | $1,607,476 | $2,063,894 
N - ii im 2n Value of coke at ovens ................. per ton.. $2.87 82. 849 $3. 446 
: p Coal used in manufacture of coke...short tons.. 705, 295 | 793, 187 852, 977 
Wisconsin ..... 
Wyomin Value of coal used ......................... Lees. $1,104,368 | $1,288,558 | $1,541,618 
i Emus Value of coal..................... per short ton.. $1. 559 $1. 625 $1. 807 
Yield of coal in coke.................. per cent.. 71.5 71.0 70.2 


a Includes 30 Semet-Solvay and 400 Otto-Hoffman ovens. 
b Includes 60 Semet-Solvay and 400 Otto- Hoffman ovens. 
e Includes 90 Semet-Solvay, 400 Otto-Hoffman, and 15 Schniewind ovens. 
d Includes 30 Semet-Solvay and 564 Otto-Hoffman ovens. 
e Includes 30 Semet-Solvay, 564 Otto-HotTman, and 15 Schniewind ovens, 
f Includes 70 Semet-Solvay and 564 Otto-Hoffman ovens. 
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GAS, COKE, TAR, AND AMMONIA.* 


By Epwarp W. PARKER. 


INTRODUCTION. 


The development of the use of by-product retort ovens for the 
manufacture of coke in the United States has created a demand for 
information as to the total quantity of coal consumed in this country, 
not only in the manufacture of coke as a primary product, but in the 
manufacture of gas with coke as a secondary product, and as to the 
quantity and value of the by-products of tar and ammonia produced 
at gas works and at by-product recovery coking plants. 

In order to comply with this demand, the Geological Survey, in 
making its annual canvass of the coal-mining and coke-making indus- 
tries for 1902, has extended its inquiries in order to cover all plants 
producing gas and coke from coul with the recovery of the tar and 
ammonia. The completeness of the returns from which the accom- 
panying tables have been compiled is exceedingly gratifying. A some- 
what similar canvass was made for this office in 1898 by Dr. William B. 
Phillips, at which time returns were received from 438 companies 
manufacturing gas from coal. The statistics for 1902 include reports 
from 533 companies, including those operating retort-oven coking 
plants. 

The report for 1898 included also the amount of water gas made and 
sold in that year, and also gas from oil, rosin, wood, ete. No attempt 
has been made for the present report to secure any reports from gas- 
producing plants other than those carbonizing coal for that purpose. 
In a few instances oil is used with the coal and no separation could be 
made. This production is included in the report for 1902. 

In 1898 the 433 companies from which returns were received 


aThe writer desires to express his acknowledgment of the services rendered in the preparation of 
this report by Miss Belle Hill, of Pittsburg, Pa., who has compiled the accompanying tables from the 
reports received from the producers. 
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reported a total of 2,042,698 short tons of bituminous coal carbon- 
ized, producing 19,469,464,957 cubic feet of gas. Of this amount 
18,431,201,414 cubic feet were sold for illuminating and heating pur- 
poses, leaving 1,038,263,543 cubic feet unaccounted for. The gas 
“unaccounted for" is probably lost through leakage, fire, or other 
accident. These figures for 1898 do not include the production from 
520 by-product coke ovens in which 402,297 tons of coal were carbon- 
ized and which yielded 294,445 short tons of coke. No statement as 
to the actual amount of gas, tar, and ammonia produced at these works 
was obtained for that year, although it is estimated on a basis of 10 
gallons of tar and 20 pounds of sulphate of ammonia to the ton of coal 
carbonized that the possible production was about 4,023,000 gallons of 
tar and 7,152,600 pounds of sulphate. 

In 1902 the returns from 533 companies, including the operations of 
1,663 by-product coke ovens, show that 5,015,511 tons of coal were 
carbonized, which yielded 30,764,625,332 cubic feet of gas. Of this 
product 29,079,073,555 cubic feet were sold, leaving 1,685,551,777 
cubic feet lost or unaccounted for. About 2,000,000 tons of the total 
coal carbonized was used in by-product ovens. 

Including the estimated output of tar and sulphate of ammonia from 
retort-oven coke plants in 1898, the total production in that year was 
(reducing ammonia liquor reported to its equivalent in sulphate): Sul- 
phate of ammonia, 31,102,296 pounds; tar, 28,407,798 gallons. 

In 1902 the production of ammonia, reduced to its equivalent in 
sulphate, was 68,248,686 pounds, and the production of tar 53,171,733 
gallons. 

The total production of coke in 1898 from gas works and retort-oven 
plants was 1,510,724 short tons, of which 294,445 short tons was the 
output of by-product coke ovens. In 1902 the total output of coke 
from these plants was 3,377,763 short tons, of which 1,403,588 short 
tons were produced in by-product coke ovens, leaving 1,974,175 tons 
as the output from gas works in 1902, against 1,216,279 tons in 1898. 

The aggregate value of all the products obtained from the distilla- 
tion of coal in gas works or retort ovens in 1902 was $43,869,440. - 
About two-thirds of this amount, or $29,342,881, was represented by 
the value of the gas produced. The value of the coke produced was 
$11,267,608, while the tar was worth, at the works, $1,873,966. Most 
of the ammonia produced was sold in the form of ammoniacal liquor, 
which varied widely in the strength of the solution. This strength of 
solution ranged from 1.72 ounces NH, per gallon to 35.83 ounces NH, 
per gallon. The total quantity of ammoniacal liquor sold was 49,490,609 
gallons, containing 14,683,374 pounds NH,, and was worth at the 
works $1,065,300. In addition to this there was an actual production 
of 11,276,502 pounds of sulphate, which sold for $319,685. 
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PRODUCTION OF GAS. 


The following table shows the total quantity of gas made from coal 
by the 533 companies distributed over 44 States and Territories. It 
will be observed that prices for artificial gas are low in States where 
natural gas is used largely in the principal cities, as in Illinois, Indi- 
ang, Kentucky, Ohio, Pennsylvania, West Virginia, and also in Massa- 
chusetta, where a large portion of the gas made is a by-product from 
coke making in retort ovens. 
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Of the total amount of gas produced in the United States in 1902, 
1,685,551,777 cubie feet, or 5.48 per cent, were lost by leakage or 
accident. The marketed product amounted to 29,079,073,555 cubic 
feet, of which 23,401,318,526 cubic feet, or 80.45 per cent, was sold 
for illuminating purposes, and 5,677,755,029, or 19.55 per cent, for 
fuel. Asa usual thing the gas sold for illuminating purposes brought 
higher prices than the fuel gas, but there were a few instances where 
fuel gas was sold at high enough figures to make the average price for 
this gas in the State higher than illuminating gas. The price of 
illuminating gas varied from 65.2 cents per 1,000 cubic feet in Massachu- 
setts to $2.13 in Montana, Nevada, and New Mexico. Fuel gas ranged 
from 29.9 cents in West Virginia to $1.98 in Oregon. The average 
prices of fuel and illuminating gas in 1902 for the country as a whole 
show a difference of only 1.6 cents per 1,000 cubic feet, the former 
being 99.6 cents and the latter $1.012. There were, however, very 
decided differences in the prices in some of the individual States—W est 
Virginia, for instance, having an average of 84.6 cents for illuminat- 
ing gas and 29.2 cents for fuel gas. 

The following table shows the total quantity of gas produced in each 
State, less the amount wasted or lost, and the amount and percentage 
of illuminating and fuel gas sold: 


Quantity of illuminating and fuel gas sold in 1902, by States. 


Illuminating. Fuel. 

ž H 
on Ze | Quantity. eee Quantity. | bette. 

[ 

Cubic feet. | Cubic feet. Cubic feet. | 
ATR DAME sia 197, 824, 900 114, 774, 600 58. 02 83, 050, 300 41.98 
ATK ANAAS 22 ose oes icc e 74, 009, 000 47, 510, 900 64. 19 26, 498, 100 35. 81 
California ................eeeeeee. 257, 889, 020 191, 757, 704 74.35 66, 131, 316 | 25. 65 
Colorado .............cceeeeeecees 393, 064,052; 191, 826, 185 48. 82 201, 237, 867 61.18 
Connecticut... ll ta ic ev resi 695, 655, 300 513, 439, 040 73. 81 182, 216, 260 26. 19 
ipu ir). A — 138, 402, 500 R9, 519, 125 | 64. 70 48, R53, 375 | 35. 30 
GOUIPIB. cossues eg eee ns 302, 386, 450 213, 621, 415 | 60. 62 138, 765, 035 89. 38 
nro P DR 1, 326, 793, 560 | 811, 890, 246 61. 18 514, 903, 314 38. 82 
ODIO Rc 761, 832, 320 | 472, 638, 199 62. 04 259, 193, 821 37. 86 
TOW DO 339, 435, 134 | 199, 169, 992 98. 68 140, 265, 142 41. 82 
Kansas -——————— PP 204, 470, 230 107, 851, 995 52.74 96, 618, 235 47.26 
Kentúcky ita 572, 841, 241 399, 342, 665 67.96 173, 498, 576 32. 04 
Louisiana and Mississippi........ 50, 025, 490 31, 738, 196 63. 44 18, 287, 294 36. 56 
Millie... ooi sea aaa 178, 921. 850 122, 111, 895 68. 25 56, 809, 955 81. 75 

Maryland and District of Colum- 

DIRS V 447,271,990 437, 685, 490 97. 85 9, 589, 500 2. 15 
Massachusetts .................... 4,107,824, 432 | 3, 880, 912, 770 94. 47 226, 911, 662 | 5.63 
Mich RAM cu enr E REOS CR 1, 282, 048, 200 673, 080, 965 52. 50 608, 967, 235 7.50 
Minnesota and Nebraska......... 607, 301, 433 497, 434, 600 81.91 109, 866, 833 18. 09 
MISBOUI......o1 0 ee oe oU EET 1,570, 671, 600 989, 609, 300 63. 00 581, 062, 300 37. 00 
Montana, New Mexico, and 

Neva: iii nas 51, 544, 983 34, 256, 200 66. 45 17, 288, 783 33. 55 
New Hampshire and Vermont... 166, 292, 600 163, 642, 600 98. 40 2, 650, 000 1.60 
New Jersey cinc 1, 008, 459, 025 922, 146, 025 91. 44 86, 313, 000 8. 56 
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Quantity of Uuminating and fuel gas sold in 1902, by States—Continued. 


| Illuminating. 
RIAM | To Quantity. ra Quantity. Nim 
| Cubic feet. Cubic feet. Cubic feet. 

New York .......................- . 4,972,235,850 | 4,602,635, 000 92.56 ' 369, 600, 850 7.44 
North Carolina ................... 83, 469, 500 25, 736, 700 76.89 , 7, 782, 800 23.11 
South Carolina ..................- 131,690, 300 103, 755, 600 78.78 | 27,934,700 21.22 

North Dakota, Utah, and Wyo- | | 
DIANA 61, 922, 000 : 32, 431, 160 52.37 29, 490, 840 47.63 
Olor ER eU. 8, 963, 503, 878 | 3, 469, 403, 995 87.53 494, 099, 883 12. 47 
OTegon RP 74, 271, 600 71,272,034 95. 95 2, 999, 566 4. 06 
Pennsylvania .................... 2,198,415,696 2, 063,627,623 ` 93.87 134,788,078 6.13 
Rhode Island..................... | 472,649,000 | — 820,649, 000 | 67. 84 152, 000, 000 $2. 16 
Tennessee ..................- ee eee 530, 157,200 | 432,383, 840 81. 56 97, 773, 300 18. 44 
Teras PME REANO RERO NN 127, 489, 900 79, 547, 831 62. 39 47, 942, 069 87. 61 
Virginia...................Leeeee. 322, 578, 286 | 291, 187, 286 90. 27 31, 391, 000 9.73 
Washington ......ooocccccocoooo.. 213, 956, 450 165, 791, 385 77.48 48, 164, 065 22.52 
West Virginia .................... 145, 538, 950 143, 426, 960 98. 55 2,112, 000 1. 45 
Wisconsin ................. eese 1, 046, 227, 635 498, 479, 715 48. 60 6552, 747, 920 51. 40 
TOA asados 29, 079, 073, 555 | 23, 401, 318, 526 19. 56 

! 


man 5, 677, 755, 029 


In the following table the States are arranged according to rank in 
the amount of gas produced from coal in 1902. New York stands 
first, with a production of 5,185,539,000 cubic feet; Massachusetts 
second, with 4,284,388,000 cubic feet; Ohio third, with 4,278,015,000 
cubic feet, and Pennsylvania fourth, with 2,296,311,000 cubic feet. 
In 1898 these four States also stood at the head of the list, but Massa- 
chusetts in that year was fourth in rank, with Pennsylvania second, 
and Ohio third. The construction of the plant of 400 Otto-Hoffman 
ovens at Everett, near Boston, by the New England Coke and Gas 
Company, which were completed in 1899, is responsible for an increase 
in the production of that State of 160 per cent, and places it next to 
New York in producing rank, notwithstanding the fact that there 
was one less company making gas in 1902 than in 1898. The follow- 
ing table also shows the quantity and percentage of the gas sold in 
each State, and the quantity and pears of the gas wasted or 
unaccounted for in each State. 
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Rank of States in gas production and the quantity sold and unaccounted for in 1902, by 


States. 
Gas sold. Gas unaccounted for. 
Rank Btate TE 5E Per sur. BEE 
à Quantity. cont Quantity | pi Ad 
Cubic feet. Cubic feet. Cubic feet. 
1 | New Voth: cols 5, 185, 539, 256 | 4,972, 235, 850 | 96.07 213, 303, 406 3. 93 
2 | Massachusetts ................-- 4, 284, 388,007 | 4,107,824,432 | 95.87 | 176,563,575 | 4.18 
A xe be s 4,278,015,250 | 3,963,503,878 | 92.65 314, 511, 372 7.35 
4 | Pennsylvania ..................- 2, 296, 310,816 | 2,198, 415, 696 | 95.73 97, 895, 120 4.21 
5 | MISSOUTE uc ix ERES 1, 735, 335, 540 | 1,570,671,600 ¡ 90.51 164, 663, 940 9. 49 
M B EDT 1,397,563,470 | 1,326,793,560 | 94.93 70,769,910 | 5.07 
7 | Michigan sve oe hero meer 1, 322, 184,400 | 1,282, 048, 200 | 96.96 40, 136, 200 3. 04 
8 | Wisconsin....................... 1,109,000, 000 | 1,046, 227,635 | 94.34 62, 772, 365 9. 66 
9 | New Jersey ............- cce 1,042,672,627 | 1,008, 459,025 | 96. 72 34, 213,602 | 3.28 
10 | Indiana...............- eene 775, 515, 720 761,832, 320 | 98.23 13, 683, 400 | 1.87 
IL | Connection 000000 699, 33€ 400 | 695,655, 300 | 99. 45 3, 683, 100 .95 
12 Kentucky. iii 660, 124, 980 572, 841, 241 | 86.77 87,283,739 | 13.23 
13 | Minnesota and Nebraska ....... 644,866,000 | 607,301,433 : 94.17 | 37,564,567 | 5.83 
14 | Tennessee..............- eese 537, 807, 300 530,157,200 | 98.57 7,650,100 | 1.43 
Maryland and District of Co- 
15] Junibiaunccsen ré ie tato 502, 483, 200 447,274, 990 | 89.00 55,208,210 | 11.00 
16 | Rhode Island ................... 496, 295, 000 472, 619, 000 | 95.23 23, 646, 000 4.77 
17 | Colorado rca ees: 431, 235, 200 393, 064, 052 91.15 38, 171, 148 8. 85 
18 | Georgia .......... 1... eseeeeeess. 373, 511, 850 352, 386,450 | 94.34 21,125,400 | 5.67 
I9 | VITE Hill cae ocean Severs p 361, 328, 023 322, 578, 280 | 89.27 38, 749, 737 | 10.73 
20 EO Wiles seat se as Ore eee ee a 360, 076, 200 339, 435, 134 | 94. 26 20, 641, 066 5. 74 
21 | California 270, 421, 820 257,889,020 | 95.36 12, 532, 800 4. 64 
22 | AlnDuHIMÉR ti 237,231, 300 197,824, 900 | 83. 39 39, 406, 400 | 16.61 
28 | Washington..................... 233, 982, 873 213, 955, 450 | 91. 44 20, 027, 423 8. 56 
24 | Kansas......... e 220, 362, 030 204, 470, 230 | 92. 79 15, 891, 800 7.21 
25 | Mallo cccnnnconncnancnnnnnnnnnos 194, 271, 530 178, 921, 850 | 92. 09 15,349,680 | 7.91 
26 | New Hampshire and Vermont.. 177, 475, 700 166, 292, 600 | 93. 69 11, 183. 100 6. 31 
27 ' South Carolina................. 147.705, 000 131, 690, 300 | 89. 16 16, 014, 700 10. 84 
28 | West Virginia................... 145, 538, 950 145,538, 950 1100.00 |... 2... eee ee elec ee wee 
20. "TOX PA eevee me E REP 142, 415, 600 127, 489, 900 | 89.52 14,925,700 | 10.48 
30 | Delaware er 138, 402, 500 138, 402, 500 100. A ees se suas 
Jl ` Arkansas. ts 76, 820, 600 74,009, 000 | 96. 34 2, 811, 600 3. 66 
92 | OFeE OD e oes boe e Rer eara EE 74, 606, 400 74,271,600 | 99.55 334, 800 . 15 
| North Dakota, Utah, and Wyo- 
33| ming..............- essen nee 63, 412, 900 61,922,000 | 97.65 1,490,900 | 2.35 
| Montana, New Mexico, and Ne- : 
34 Mid os 58, 140, 500 91,044, 983 | 88. 66 6,595,517 11.34 
35 | Louisiana and Mississippi....... 50, 025, 490 50,025, 490 [100.00 |... eee eee ee lew ween 
36 | North Carolina ................. 40, 220, 900 33, 469, 500 | 83,21 6, 751, 400 | 16. 79 
stes Total...........-..........] 30, 764, 625, 332 | 29,079,073, 555 | 94.52 | 1,685, 551, 777 5. 18 


PRODUCTION OF COKE. 


The total quantity of coke produced at gas works and in retort or 
by-product recovery ovens in 1902 was 3,377,763 short tons, of which 
1,974,175 tons were made in gas works as a by-product and 1,403,588 
tons were produced in retort ovens. 
from such plants amounted to 1,510,724 short tons, of which 1,216,279 
tons were produced in gas works and 294,445 tons from retort ovens. 

The total quantity of coal carbonized or coked at the gas works 


In 1398 the production of coke 
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and by-product coke works of the United States in 1902 amounted 
to 5,015,511 short tons, of which 1,935,348 tons were coked at the 
by-product works, leaving 3,080,163 tons as the quantity carbonized 
at the gas works. In 1898 the total amount of coal carbonized was 
2,444,995 short tons, of which 2,042,698 tons were coked in gas 
works and 402,297 tons in by-product ovens. 

Many coal-gas companies are engaged in the electric-light business, 
and coke produced at the gas works, as well as considerable quantities 
of tar, is used for firing in the electric-light plants. Other coal-gas 
producers are also producers of water gas, and the coke from the coal 
benches is used for firing the water-gas plant. Some coke is also used 
in the carbonization of coal at some of the coal-gas works. It will be 
noted, therefore, that not all the coke produced at the gas works in the 
United States is sold, as a large amount of it is consumed at the works 
where it is produced. In this report the total production is given as 
nearly as possible, placing upon the quantity consumed the same value 
as that received for the quantity sold. 

The following table gives the production of coke at gas works and 
in by-product coke ovens in 1902 by States, arranged according to 
their producing importance: 


Rank of States in production of coke in gas works and by-product ovens. 


Yield per , TM | 
Rank. State. Quantity. | ton | . pus P uus 
coul. i i 


; Short tons. | Per cent. 
Massachusetts ................... esee. CR E 575, 901 69.5 $3. 49 $2, 009, 889 


1 
2°) PennsyIvatll a Ice eee aces 502, 743 68. 4 2. 939 1,477, 774 
SO NOWOYORR acces E 406, 629 67.5 3. 04 1, 224, 840 
41 OO is 339, 815 66, 09 2.59 879,677 
b. ALADO A Eu E EDINEETE 309, 726 69.8 8.24 1, 004, 140 
6 | West Virginia. EL -—-———————— 174, 093 74.4 2. 86 498, 208 
Td MICBIEBTEK S occides eeretexeluerescddesooc 2 148, 488 67.4 4.18 620, 669 
58 | -MISSOUEIE ones quA dde 121, 630 64.8 3.24 394, 440 
9 | Illinois 2:29 vov ESS rd ire esu 94, 834 62.1 4.02 381, 071 
I0 | WISCONSID.. sarao Wee eR rs aae 80, 420 69.0 8. 898 813, 504 
Ma Jersey 505 cR ce twee dE SPINA E SEU ME 75, 448 64.8 4.09 308, £01 
121 TOCADA ous cee RE eeOsedddecdndcanteeta 65, 191 66.2 8.68 210, 222 
13 | Connecticut. cirio dias nod 90, 360 62.9 4. 54 228, 614 
It]| CHICKS cian cfc eee EET PEEL a eis 46, 567 67.7 2. 64 122, 818 
15 | Minnesota and Nebraska.......................-. 41, 453 65.5 4.38 181, 568 
16 | Maryland and District of Columbia.............. 37,279 71.3 3.00 111, 867 
LEA Virginin- da TT UT 36, 748 54.8 2.76 101, 538 
10 TONES os ce see Saye wae ele 36, 189 63.1 3.61 130, 762 
19 | Rhode Islarid.....ceceeeuuo o rr E RRRODRER 30, 587 60. 7 4.19 125, 285 
20 COl dOr a sc tab OK ied e Sade UE Vas 30, 053 69.9 3. 22 96,919 
SUN OCTAL eee code elec het en 25, 691 60. 6 3.15 80, 997 
2 FP LOW Res dca bcos eek ei2wiwiezasmokaQ dva eu eed 25, 158 64.7 5. 00 125, 770 
23 | Washington 22:29. ueesQR e E RR E EIER RERBA ieee: 17, 958 66.3 4.03 . 72,326 
24- | -CaHformiin i. oo yccc ce rd RU RREUIDA dea esece ces 17, 182 60. 4 8. 33 143, 130 
25 | Kansas oir gosse Dea 16, 000 59.0 3. 24 51, 893 
26 | New Hampshire and Vermont ................... 9, 796 54.5 4. 95 48, 523 
27 | Maij idas 9, 272 57.4 5.05 46, 827 
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Rank of States wn production of coke in gas works and by-product ovens—Continued. 


Yield per 
Rank. State. Quantity. ton of Value per Total 


coal ton. value. 
Short tons. | Per cent 
28 South Carolina A n ne in 9, 193 62.8 $4. 80 $44, 129 
20 | TOXBH. sae wes ek sak ere RR Pre REUS E xaT RETE 9, 162 60.0 5. 30 48, 581 
$0 | DOA WAlCs 2 esa rPrcR E FR E 9, 046 66.9 3. 06 27,690 
931 | Oregon A sere ees ces cee bre LEE 5, 974 65.1 4,22 25,197 
32 CAP RANSAR TI oues FORE ps exe ies ead oes seca D opas 5,552 61. 48 3.877 21,526 
83 | Louisiana and Mississippi........................ 4, 125 59.9 3. 12 12, 885 
34 | North Dakota, Utah, and Wyoming.............. 3, 680 | 57.0 5.87 21, 600 
35 | Montana, New Mexico, and Nevada ............. 8,430 ` 54.5 9. 61 19, 230 
86 | North Carolina iore ay RA Gavia cs EY Ys ERA 2,390 ' 48.4 4.87 11,638 


Total adc en pu a IS LO cde nace 3, 377, 763 | 67.3 3.336 | 11,267,608 


PRODUCTION OF COAL TAR. 


The total production of tar from gas works and by-product ovens 
in 1902 amounted to 53,171,733 gallons, valued at $1,873,966, or 3.524 
cents per gallon. In 1898 the production from gas works alone was 
24,384,798 gallons, worth $902,400, or 3.7 cents per gallon. The price 
in 1902 varied from 2.7 cents in Alabama to 10 cents inOregon. The 
lowest price reported in 1898 was 2.23 cents in Indiana, and the high- 
est price was 10.17 cents in Montana and New Mexico. From this it 
will be seen that, on the whole, the value of the tar produced has not 
changed materially since 1898. 

The largest production of tar in 1902 was in Massachusetts, with 
New York second, Ohio third, and Pennsylvania fourth. In 1898 
New York held first place, with Pennsylvania, Ohio, and Massachusetts 
following in the order named. 

The following table gives the production of coal tar in 1902, arranged 
in the order of producing importance: 


Rank of States in coal-tar production. 


Yield per} Value Total 


Rank: State. Quantity. ton o: : P value 
Gallons Gallons. | Cents. 
1 | Massachusetts... 2.0... cece ce cee eee e eee 7, 985, 640 9. 64 3. 00 $239, 954 
d NEW SN OFM cave oves deb res MCI Ra Ue desu Na 7,076, 743 11. 75 2. 89 204,312: 
d. ODIO distor ia Xe c Ee Rete Ea ai RE E ROCA RE RD | 6, 422, 820 12. 49 3. 90 251, 016 
4 | Pennsylvania i dese sue v a E ELE 6, 268, 805 8.53 3. 04 190, 527 
B | Alabama o cease REC ERE CERERI EVO EE EY RETE 8, 816, 275 8.6 2. 70 108, 114 
Gol’ MISSOU PR aia 2, 459, 658 13.1 4. 36 107,314 
7 | West VIrplilü.o a uses cUsPrekP ise 2, 360, 952 10 3. 30 77, 985 
A usce docere PS Yes Eae dit 2,321, 867 10.5 3.24 75, 290 
A eoe RE Dot borea eed le e a qs 1, 928, 033 16.56 3, 47 66, 896 
100): Il BOIR aa 1, 852, 781 12.1 4.50 84, 003 
11 | New JerBeV e ii eR RR EVE QDEVE CERE 1, 351, 126 11.6 3.37 45, 514 
12 IATA OM di ere EEUU 1,054, 271 10.7 3.77 39, 763 
13 | Kentucky id 826, 046 12 4.01 83, 161 
14 | Connect tuviste 762, 578 9.5 4.70 36, 239 
1b] TENN GS8CC oscila 717,174 12.5 3. 875 21, 791 
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Rank of States in coal-tar production—Continued. 


: : Yield per Value | rota] 
Rank. State. Quantity. pud don: value. 
Gallons. ' Gallons. | Cents. 

16 | Minnesota and Nebraska......................... 709, 231 11.2 3. 68 $26, 088 
17 | Colorado tii ts 576, 192 13.4 5. 00 28, 900 
18 | Maryland and District of Columbia .............. 569,483 | 10.9 8.18 18, 141 
19 | Rhode Island............ 2... cece ccc e ee eee ences = 650,300 10.9 3.60 19, 970 
20 1 Virginia Oud o ros EDU ERUNT rb UR RE NEU SEE 461, 315 6. 88 4.40 20, 493 
BY Towa RERO ERRORES 445,522; — 11.46 | 4.56 20,327 
22 | Georgin. Locos cesa cx eiu E Shes enews as Sauce 378, 127 8.9 3. 90 14, 788 
2 | nt o clics ^ — 801,761 11.1 4. 60 13, 958 
24 l'ORBHIOIDIB di a 261, 766 9.2 6. 00 36, 803 
25 | Washington a a AS 255, 963 9.4 7.70 19, 676 
26 | DGlAWATC ricos Gc daa 221,917 16.4 5.50 12, 179 
OPN DOR Bish A A ou ED ties " — 218,943 14. 35 9.50 20, 842 
28 | New Hampshire and Vermont ................... | 217, 995 12.12 5. 40 11, 829 
20 MAING rs S Ese rbv swa ume ie. re | 209, 630 12.9 4. 66 9, 781 
30 | South Carolina ............... ccce eese eae 139, 559 9.5 3. 60 5,027 
SIT ATKEHIRBHEA. Ii ek RQGeresne DE REN VERSA das da He | 115, 505 12. 79 6. 40 7, 400 
32 l OFOEOD susi AER E QUAS DD TS wees 99, 312 10. 83 10. 00 9, 931 
33 | North Dakota, Utah, and Wyoming.......... ss 68,950! 10.68 | — 6.70 4,623 
84 | Louisiana and Mississippi........................ 66, 500 9.66 , 5.10 8, 420 
35 | Montana, New Mexico, and Nevada............. 57,790 9.1 | 9. 80 5, 689 
36 | North Carolina.............cccc cee eee eene | 41, 200 8. 34 5. 50 2,272 

otal peck r E auuiecs eae 53, 171, 733 10.6 | 3.524] 1,873,966 


| 


For convenience in making a comparative analysis, the following 
table of coal-tar production in 1898 is reprinted in this report, the 
States being arranged in order of production: 


Rank of States in coal-tar production in 1898. 


Rank. State. 


4| Massachusetts ...........l ccc cece ee cece eere eene 
O:| WINCOMSING coa aa e esau Ses 
6:| MICRA: oi ir E 
A AAA ER RUE E Re RR E ce d ca E 
8 | Rhode Island ec cocinan e 
9 EIA crm 
10 | Kentucky si A ERA 
TE, Connecticut iii as 


Yield | Value 
Quantity. per. on Mol ue. 
of coal, | gallon. 

Gallons. Gallona, | Cents. 
4, 799, 740 11.03 3.83 | $184,012 
4, 163, 103 13. 58 2.63 109, 317 
3, 901, 258 13.59 | 3.09 | 120,608 
2,518, 219 14. 30 5. 36 134, 901 
1,267,258 12. 70 2.31 29, 224 
685, 589 11.51 3. 65 24, 993 
674, 758 11.51 3. 08 20, 751 
646, 130 12. 75 4.91 31,741 
624, 482 10. 36 2.23 13, 948 
592. 400 12.00| 2.64 15,629 
438, 476 9. 39 9. 88 25, 791 
393, 445 11. 40 3.34 18, 143 
325,921 12. 88 3. 77 12, 303 
272, 448 10. 12 6. 12 16,681 
267, 905 10. 41 9. 14 13, 765 
262,911 11.25 4.19 11, 007 
231, 806 13. 22 2.62 6,078 
224, 010 10. 04 3. 99 8, 034 
2, 094, 939 11.18 5.23 109, 579 
24, 384, 798 12.55 | 3.70 | 902,400 
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In explanation of this table for 1898 it must be said that in determining 
the total production of coal tar all the returns were added together, 
but in determining the yield of tar per ton of coal due regard was 
given to the fact that some companies reported coal carbonized but 
did not report the amount of tar made from this coal. This amount 
of coal was therefore deducted from the total amount carbonized 
before an estimate was made of the yield of tar per ton of coal. The 
actual amount of coal carbonized in making the 24,384,798 gallons of 
tar was 1,942,963 tons, inasmuch as there was no tar returned from 
99,735 tons of coal carbonized. The actual yield of tar per ton of coal, 
based on the returns made, was 12.55 gallons, obtained by dividing 
the number of tons of coal used in making tar into the total number 
of gallons of tar reported. 

The census report for 1900^ states that there were 14 establishments 
devoted to the manufacture of coal-tar products. "The total value of 
the manufactured products from these 14 establishments was $1,322,094. 
In addition to these there were 8 establishments in which coal tar was 
used as a raw material, but in which the manufacture of coal-tar prod- 
ucts was of secondary importance. The value of the coal-tar products 
in these 8 establishments was $99,626. Of these 22 establishments, 6 
were located in Pennsylvania, 3 in Missouri, 3 in New York, and the 
other 10 were distributed among Louisiana, Tennessee, Ohio, Cali- 
fornia, Minnesota, Massachusetts, and New Jersey. 

In 1890, according to the Eleventh U. S. Census, the value of the 
coal-tar products manufactured in the United States amounted to 
$687,591. 

PRODUCTION OF AMMONIA. 


Of the 533 companies from which reports were received in 1902, 
there were only 106 which reported the recovery of ammonia either in 
the form of ammoniacal liquor or as sulphate. These 106 companies 
reported a total production of 49,490,609 gallons of ammonia liquor, 
which sold for $1,065,300, and 11,276,502 pounds of sulphate, which 
sold for $319,685, a total value for the ammonia sold of $1,384,985. 
The total quantity of coal carbonized, or coked, at the works operated 
by these 106 companies in 1902 was 4,077,478 short tons. The com- 
panies which produced ammonia liquor used 3,436,312 tons of coal, 
and 641,166 tons were carbonized by the companies selling their 
ammonia as sulphate. From this it appears that the average yield per 
short ton of coal carbonized was 14.4 gallons of liquor and 17.6 pounds 
of sulphate. 

The returns showed that ammonia liquor is sold in several ways. 
Some companies reported the production in liquor ounces, selling at a 


a Munroe, Charles E., and Chatard, Thomas M., Report on chemicals: Twelfth Census U. S., 1900, 
vol. 10, Manufactures, pt. 4. 
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certain price per 100 liquor ounces of.a specified strength; others 
reported production in gallons, sales being made at a certain price per 
pound for pure ammonia (NH,); others reported the production in 
gallons of ammonia liquor at so much per gallon, giving the strength 
of liquor. 

The strength of liquor was reported by some producers in ounces, 
by others in degrees Twaddell, and by others in percentage of anhy- 
drous ammonia (NH,). The figures have been reduced to a common 
basis, and the strength of liquor is given in the following table in 
ounces, which is the most common form. The returns are grouped in 
this table according to the strength of ammonia liquor produced, and 
not by States. This has been done to avoid the disclosure of the 
operations of any individual producers. 

In the report on this subject prepared by Dr. William B. Phillips 
and covering the year 1898, the total amount of ammonia liquor sold 
by 70 establishments from which returns were received was reported 
at 25,749,792 gallons, which sold for $284,148. This production, 
reduced to its equivalent in sulphate of ammonia, is estimated.to have 
been 23,949,696 pounds (of sulphate). The sulphate equivalent of the 
49,490,609 gallons of liquor sold in 1902 was 56,972,184 pounds, which 
added to the 11,276,502 pounds of sulphate separately reported would 
be equal to a total production of 68,248,686 pounds of sulphate last 
year. 

The report of Doctor Phillips above referred to contains a descrip- 
tion of the methods of determining the amount of ammonia in gas 
liquor and a table of analyses of gas liquors taken from different parts 
of the works in which the liquor was being produced. 


Production and value of ammoniacal liquor at gas and by-product coke works of United 
States in 1902. 


Strength of liquor. 


| | Value of liquor as 


Cannone. hydrous ammonia | Equivalent to sul- | TePortet. 
Coal used. Honor (NHg). P : 
| E AIC EE MONS 
ae Total in [Ounces Totalin | i | Per 
gallon. pounds. gallon. : pounds, gallon. 
i eee ac. s [E Pe eee EA N ane . "E 
Short tons. | Gallons. | Ocnts. 
9,038 | 374,40 | 4.94| 1.72 40,248 | 6.67 — 156,162 $1,329 | 0.355 
31,400 —— 600,000 | 5.00 | 1.74 65,250 | 6.75 253,170 2,100 .350 
46,890 | 1,792,800 | 5.21 | 1.81 202,810 | 7.02 786,903 10,936 — .610 
11,595 | 362,355 | 5.60| 1.95 44,162 | 7.56 —— 171,349 1,631 — .450 
150,848 | 6,294,500 | 5.78 | 2.01 803,309 | 7.80 3,116,839 29,415 .460 
491,831 16,725,179 | 6.00 2.09 | 2,184,725] 8.10. 8,476,733 112,00 — .670 
52,910 , 1,578,890 | 6.20 | 2.16 213,150 | 8.37 ' 807,02 14,309 . .900 
11,937 | 319,749 | 7.00 2.435 | 48,662 | 945 188,809 | 1,599 | .500 
i 
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Production and value of ammoniacal liquor at gas and by-product coke works of United 
States in 1902—Continued. 


Value of liquor as 


| Strength of liquor. 
(Quantity off | Eouivalent to an- | equivalent tomul- | reported. 
Coal used. | liquor (NH3). pha or ammonia: 
made and In 
i sold. ounces 
ee Total in ig Total in Total. Per 
gallon. pounds. gallon pounds, gallon. 
Short tons.| Gallons Cents. 
238,069 8,263,801 | 7.48 | 2.60 | 1,842,868 | 10.10 | 5,210,328 48,756 | 0.590 
31,313 857,895 | 7.57 | 2.63 141,016 | 10.20 | — 547,142 4,289 | .500 
42,827 | 186,062} 8.00! 2.78 32,328 | 10.80 | 125,433 2,232 | 1.200 
19,106 | 382,120 | 8.50 | 2.96 70,692 | 11.47 | 274,285 5,086 | 1.330 
64,093 | 1,977,248 | 9.00 | 5.13 386,799 | 12.15 | 1,501,473 16,86]  .802 
75,957 | 1,198,525 | 10.00 | 3.48 260,679 | 13.50 | 1,011,435 17, 629 | 1.470 
12, 006 60,766 | 10.10 | 3.51 13,330 | 13.63 51, 720 498  .820 
78,705 | 1,982,159 | 10.80 | 3.76 465,377 | 14.58 | 1,806,668 41,326 | 2.080 
7,892 75,430 | 11.00 | 3.827 18,042 | 14.85 70,003 1,320 | 1.750 
7,240 | 131,442; 12.00 | 4.17 34,257 | 16.17, 132,917 873 | .664 
39, 379 39,409 | 15.45 | 5.375 13,239 | 20.85 51, 367 4,288 | 10. 880 
104,680 | 1,218,639 | 16.00 | 5.57 | 424,238 | 21.60! 1,646,043 21,006 | 1.720 
44, 663 55,890 | 17.25 | 6.00 20,959 | 23.928 81,321 7,154 | 12.800 
15, 000 15,254 | 18.00 | 6.26 5,968 | 24.30 23, 156 610 | 4.000 
11,652 | 134,000 | 20.00 | 6.96 58,290 | 27.00 | 226,165 6,840 ' 5.100 
2,923 39,000 | 38.00 | 13.22 32,223 | 51.29 | — 125,025 5s | 1.500 
9, 685 96,850 | 40.00 | 13.92 84,260 | 53.99 | 326,929. 1,458 ' 1.500 
4, 896 8,000 | 42.00 | 14.61 7,305 | 56.69 28, 343 | 650 | 8.125 
19,577 36,679 | 48.00 | 16.70 38,284 | 64.79 | 148,642 2,568 | 7.000 
13, 904 32,080 | 50.00 | 17.39 34,867 | 67.47 | — 135,984 2,001 | 6.240 
32, 949 84,316 | 52.00 | 18.09 95,330 | 70.19! 369,880 6,970 | 8,260 
37,044 100, 445 | 56.00 | 19.48 122,291 | 75.58 474, 489 10,299 | 10.250 
3, 982 2,458 | 58.00 | 20.18 3,100 | 78.29 12, 028 172 | 7.000 
5, 645 2,424 | 59.16 | 20.58 3,118 | 79.56 12, 098 234 | 9.650 
280,927 | 648,714 | 60.00 | 20.87 846,167 | 80.99 | 3,283,128 76,438 | 11.780 
166,917 | 510,404 | 62.00 | 21.57 728,532 | 83.69 | 2,826,704 72, 400 | 18. 390 
26, 399 54,736 | 62.64 | 21.79 74,544 | 84.54 | 289,231 3,722 | 6.800 
139,056 | — 416,219 | 64.00 | 22.26 579,065 | 86.39 | 2,246,772 50,150 | 12.050 
13, 596 24,066 | 65.60 | 22.82 35,180 | 88.55 | 136, 496 3,330 | 13.500 
200,015 | 227,315 | 67.80 | 23.59 335,147 . 91.53 | 1,800,370 | 35,405 | 15.580 
12, 666 1,080 | 68.16 | 23.71 1,600 91.99 6, 208 133 | 12.310 
183,826.| — 638,353 | 71.00 | 24.70 986,544 — 95.84 | 3,827,791 94,021 | 14. 730 
9, 363 9,811 | 72.00 | 25.05 15,360 | 97.19 59, 597 638 | 6.500 
24, 138 40,195 | 80,00 | 27.83 69,914 | 107.98 | — 271,266 4,528 | 11.260 
212,356 | — 648,882 | 90.00 | 30.92 | 1,253,950 | 119.97 | 4,865,326 | — 128,415 | 19.790 
433,146 | 1,087,726 , 100.00 | 34.79 | 2,393,026 134.99 | 9,284,941! 216,363 | 19.900 
9,771 23,743 | 103.00 | 35. 83 53,169 | 139.03 | — 206,296 2,137 | 9.000 
3,436,312 | 49,490,609 ......... | Dom | 14, 688,374 |... 56, 972, 184 | 1,065,300 | 2.130 
¡ a 641, 166 | AE festes | PTS dd @11, 276,502 | a319,685 |......... ' 
A | | EXE | 


NE pee b68, 248, 686 | P1, 884,985 


a Actual production of sulphate of ammonia. 5 106 companies. 
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AGGREGATE PRODUCTION AND VALUE. 


In the following table are shown in condensed form the quantity 
and value of the gas and by-products obtained from gas works and 
retort coke oven plants in the United States in 1902, by States. 

The aggregate value of these products in 1902 was $43,869,440. 
The aggregate value of the products from gas works in 1898 was 


$26,300,394. 


Production of gas and by-products in United States in 1902, by States. 


State. 


Alabama and Georgia .............. 
AIEADSAS. llle co ir vet EET 
California and Colorado............ 
Connecticut and Rhode Island..... 
Delaware and New Jersey.......... 
Illinois 22s cose eh ERE EIEQues 


6... . << 04<.4...0.0000n. e... .oeo.o..n. ona ooo 


Kansai ade 
Kentucky AO 
Louisiana and Mississippi.......... 
Maine, New Hampshire, and Ver- 


Maryland and District of Columbia. 
MassachusettS............ooooooo... 


Montana, New Mexico,and Nevada. 


New York 221.0 99» BR2e vc were i 


North Carolina ..................... 
South Carolina ..................... 
North Dakota, Utah, and Wyoming. 


Oregon and Washington 
Pennsylvania 


"^ 


"6n . o. o... .. . <<. . «. 


Tennessee ............-sese ree | 


“0600000060702 rr oro ee ee ors o 


bassu... 


Connor *.:0n*^59220"7*9972000799 


Gas produced 
and used for 
illuminating 
&nd fuel pur- 
poses. 


1, 168, 304, 300 
1,146, 861,525 
1, 326, 793, 560 

761,832, 320 


1, 385, 662, 769 : 


204, 470, 230 
572, 841, 241 
50, 025, 490 


345, 214, 450 
447, 274, 990 
4,107, 824, 432 
1, 282, 048, 200 
607, 301, 433 
1, 570, 671, 600 
61, 544, 983 

4, 972, 235, 850 
33, 469, 500 
131, 690, 300 
61, 922, 000 

3, 963, 503, 878 
288, 227, 050 
2, 198, 415, 696 
530, 157, 200 
127, 489, 900 

| 468, 117, 236 


| 29, 079, 073, 555 


4, 194, 402 
115, 505 
837, 958 

1, 312, 878 

1, 573, 043 

1, 852, 781 

1, 054, 271 

2, 373, 555 
301, 761 
826, 046 

66, 500 


427, 625 
569, 483 
7, 985, 640 
2, 321, 867 
709, 231 
2, 459, 658 
57, 790 

7, 076, 743 
41, 200 
189,559 
63, 950 

6, 422, 820 
355, 275 
6, 268, 805 
717, 174 
218,943 
2, 822, 270 


53, 171, 733 


By-products. 
Gas unac- 
n Coke counted for. 
Gallons. Net tons. Cubic feet. 

1, 128, 542 335, 417 60, 531, 800 
(action d 5,552 2, 811, 600 
1, 177, 644 47,235 50, 703, 948 
1,169, 227 80, 947 27,329, 100 
149, 242 84, 494 34, 213, 602 
193, 926 94, 834 70, 769, 910 
192, 266 65, 191 13, 683, 400 
242, 794 105, 578 83, 413, 431 
AE EEE E 16, 000 15, 891, 800 
1, 889, 650 46, 567 87, 283, 739 
add 4195 ccce ttes 
259,802 ` 19, 068 26, 532, 780 
48,272 37,279 55, 208, 210 
2, 181, 495 | 575,901 | 176,563,575 
2,063,926: 148,488 40, 136, 200 
70, 226 41, 453 37, 564, 567 
5, 558, 649 121,630 ' 164,663, 940 
A ited 8, 430 | 6, 595, 517 
11,859,944 | — 406,629 | 213, 303, 406 
ardid 2, 390 , 6,751, 400 
nne 9, 193 16, 014, 700 
— E 3, 680 1, 490, 900 
12,407,594 | — 339,815 | 314,611,372 
18, 280 : 23,932 20,362, 223 
7, 122,014 502, 743 97, 895, 120 
711,041 36,189 7,650, 100 
SH 9, 162 14, 925, 700 
1,051,075 , 210,841 38, 749, 737 


| 
49, 490,609 | 3,377, 763 eel 
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Value of gas and by-products produced in the United States in 1902, by States. 


States, 


Alabama and Georgia ......... 
Arkansas ................ eese. 


Connecticutand Rhode Island. 
Delaware and New Jersey..... 
Illinois 


Kentucky ..................... 
Louisiana and Mississippi..... 
Maine, New Hampshire, and 
Vermont «2. 2 EE 
Maryland and District of 
Columbia.................... 


ATICDIEBR Ios ri e S 


1 
Minnesota and Nebraska...... 
Missouri ido bee ee ea 


Montana, New Mexico, and 
Nevadau........ A ias 


co nooo... ..oo..canocssoo 


Utah, and 


Oregon and Washington 
Pennsylvania 
Tennessee aran 
TEXAS ar 
Virginia and West Virginia ... 


"e" 


LBanror on... onno.o.n..o 


Total 


LOS. non. o....oo...so» 


Total value 
of illumi- 

nating and 
fuel 


Kus. 


$674, 149 
126, 997 
840, 059 

1, 356, 621 
1, 286, 895 
1, 555, 396 
783, 434 
1, 480, 647 
284, 173 
565, 879 
91,278 


466, O87 


484, 218 
2, 789, 352 
1, 290, 398 

793, 442 
1, 534, 122 


99,6033 . 


5, 335, 131 
56, 940 
198, 812 


102, 756 


8, 157,174 ` 


483, 394 
2,191,321 
591,574 


214,479, 
508, 490 | 


29, 312, 881 


Tar. 


$117,852 
7,400 
44, 703 
56, 209 
57,693 
84, 003 
39, 763 
87,223 
13, 958 
33, 161 
3, 420 


21,610 


18,141 
! 939,954 
| 75,990 

26, 088 
(107,314 


5, 659 
204, 312 
2,272 
5,027 


4,623 
251,016 

29, 607 
190, 527 


95, 178 | 


Ammonia 
liquor 
and sul- 
phate of 


ammonia. 


$219, 468 


ee oe ey 


24, 046 


. e. ..oco ce...» 


58, 506 
6,579 
38, 378 


co ooncos sonas. 


*"" "^99 


"e^" 


131. 435 


Value of by-products. 


| 


^ "Total value 


| ' of all 

Coke. Total. | producta. 
$1,085,137 | $1,422,457 $2, 096, 606 
21,526 28, 926 | 155, 928 
240, 079 290,670 | 1,130,729 
356, 929 419, 062 1, 775, 683 
336, 491 409,011 | 1,695,906 
381,071 480,121 | 2,035,517 
210,222 | — 291,757 | 1,075,191 
189,274 : — 560,543 | 2,031,190 
51,893 : — 65,851 350, 024 
122, 818 168, 368 734, 247 
12, 885 16, 305 107, 583 
95, 350 120, 104 | 586, 191 
111, 867 134, 807 619, 025 
2,009,889 | 2,593,992 | 5,383, 344 
620,669 ' — 754,465 | — 2,044, 863 
181,568 ! — 214,295 | 1,007,677 
394, 440 540,132 | 2,074,254 
19,220, 24,919 124, 552 
1,234,840 | 1,586,535 | 6,921,666 
11, 638 13, 910 70,850 
44,129 49,156 247, 998 
21,600 26, 223 128, 979 
879,677 | 1, 225, 525 4, 385, 699 
97, 523 127, 666 611, 060 
LH 1,903,259 | — 4,094, 580 
130,762 166,478 758,032 
48,581 69,423 |  . 283,902 
599, 746 829,659 | 1,338,149 
43, 869, 440 


| pgs C UC OV LEES as 
© 1, 873, 966 | 1.381, 985 11,267,608 14, 526, 559 
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IMPORTS OF COAL-TAR PRODUCTS. 


Comparatively little progress in the manufacture of chemical prod- 
ucts from coal tar has been made in this country. Although we are 
producing over 50,000,000 gallons of coal tar annually, the principal 
uses made thereof are in the manufacture of roofing paper, the creo- 
soting of lumber, and for the preparation of street-paving material, 
while at the same time we are importing millions of dollars? worth 
of chemicals obtained from coal tar as a raw material. The coal tar 
produced in this country in 1902 was worth at first hand $1,873,966. 
In the fiscal year ended June 30, 1902, the coal-tar products imported 
into the United States were worth, at points of shipment, $7,494,340. 
The duty paid on these imports amounted to $1,594,799, making the 
total cost, exclusive of freight, other expenses, and jobbers’ profits, 
$9,089,139. In the fiscal year ended June 30, 1903, the value of these 
imports was $7,690,885, duty $1,692,445, total $9,383,330. A con- 
servative estimate would place the total value of these products in the 
wholesale markets of this country at $12,000,000 in both 1902 and 
1903. 

The following table shows the value of the coal-tar products imported 
into the United States and the duty paid thereon in each fiscal year 
since 1896, inclusive: 


Coal-tar products imported into the United States during the fiscal years 1896-1908. - 


_ _Á—_———_—_———_ _- _———— 
Alfzarine and col- | Coal-tar colors or 


Salicylic. ors or dyes, nat- Aniline salts. dyes, not specially 
Fiscal year. ural and artificial. provided for. 

Value. , Duty. Value. | Duty. Value. Duty. | Value. Duty. 
1896........... | $138, 013 nen Free. $994,395 | Free. ' $662,459 | Free. | $2,918, 333 $729, 583 
1897........... 201,980 | Free. | 1,023,425 | Free. 812,884 | Free. | 3,163, 182 790, 796 
1898... 4:2] l 28, 688 $6, 794 886,319 | Free. 1,087,704 | Free. 3, 723, 288 1, 098, 532 
1899... chartered 57, 192 18, 536 700, 786 ; Free. | 743.130 | Free. 3, 900, 099 1,170, 030 
1900... iz 89, 175 24, 069 771,336 , Free. | 537,812 | Free. 4,792,103 1, 437,631 
1901........... 76, 786 22,227 | 718,392 | Free. | 589, 535 | Free. 4, 024, 171 1,210,251 
1902: ss 57,852 21,913 1,028,327 | Free. 631, 467 | Free. 4, 911, 668 1, 473, 500 
1903........... 19,012 7, 827 i NC aide e 660,464 | Free. | 789,553 | Free. 5,252, 611 1, 575, 783 

Coal-tar, all prepara- (eae ena 
tions, not colors not dyes, known as Total. 
Fiscal year. or dyes. - benzol, toluol, etc. 

Value. Duty. Value. | Duty. ^ Value, Duty. 
BOG ie fe coed tert A E T ME A AE | izada $4, 713, 200 $729, 683 
IS UNSERE RU MPH A NEED | EPEE | 5, 201, 471 790, 796 
A A | $134, 416 $26,883 | 822x,037 | Free. ' 6,088,482 1, 132, 209 
s NES RON PEN 221, 101 44,220 | 393,002. Free. ' 6,015,910 | — 1,232, 786 
E 2 dus Orta EDIT o Rd 274, 946 54, 980 397,740 | Free. | 6, 863, 152 1, 516, 689 
1901.54 d deed bees va dodo aus 342, 116 68, 425 383,559 | Free. | 6,139,559 1, 300, 901 
O a AE 496, 924 99, 386 368,098 | Free. | 7,491,340 | — 1,594, 799 
A eR ee 544, 176 108, 835 425, 069 | Free. | 7,690,885 | — 1,092, 445 


— mu a ———————Ó——— —— M ————Á— —— ——————— — —— 
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PETROLEUM. 


By F. H. OLIPHANT. 


(The barrel used in this report, unless otherwise specified, is the United States standard barrel, con- 
taining 42 Winchester gallons. ] 


IMPORTANT FEATURES OF THE YEAR. 


The following are the most conspicuous features in the production, 
sale, and export of crude petroleum and its products in the United 
States for the year 1902: 

(1) The production of crude petroleum was greater than that of any 
previous year. 

(2) The great increase was due principally to the development of an 
inferior grade of petroleum in Texas, California, and Louisiana. 

(3) There was a slight decrease in the production of the Appalachian 
field and a slight increase in the Lima-Indiana field, caused by the 
increased production in the State of Indiana. 

(4) The general average price paid for the crude produced was less 
than in any year since 1898, although the average price for the better 
grades of petroleum produced in the Appalachian and the Lima- 
Indiana fields was 4 cents greater in 1902 than in 1901. 

(5) Stocks held in the Appalachian and Lima-Indiana fields showed 
a considerable decrease, principally in the Appalachian field. 

(6) The amount of refined and crude petroleum exported in 1902 
was slightly less than that of 1901. There was an increase in the 
amount of crude petroleum and residuum exported, a decrease in 
illuminating petroleum, and an increase in lubricating petroleum. 
While the quantity of exports of all grades decreased only 1.37 per 
cen;, the value decreased 5.62 per cent. The home consumption has 
been increasing more rapidly in the last three years than it did in 
former years. 


aCredit should be given for much of the statistical information as tothe United States in this report 
to the Oil City Derrick, and to Miss Belle Hill for the careful compilation of most of the tables. 
Other special acknowledgments are made in the body of the report. 
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(1) No new pools were discovered in 1902. Indications point to the 
existence of a new source of petroleum supply in Alaska. 


INCREASE IN PRODUCTION OF UNITED STATES. 


The total production of crude petroleum in the United States *n 1902 
was 88,766,916 barrels, being larger than in any previous year. It was 
larger by 19,377,722 barrels, or 27.92 per cent, than the production of 
1901. As compared with the year 1900 it was 39.52 per cent greater. 
The greatest portion of the increase in 1902 came from Texas and Cali- 
fornia, the former amounting to 13,690,000 barrels, a gain of 311.6 per 
cent; the latter to 5,197,938 barrels, a gain of 59.16 per cent, as com- 
pared with their respective productions in 1901. The increase in 
Indiana in 1902 was 1,723,810 barrels, amounting to about 30 per cent, 
as compared with 1901. As 1902 is the first year in which Louisiana 
has produced and sold crude petroleum, no comparison can be made; 
the production amounted to 548,617 barrels. Kansas made & very 
remarkable record for 1902, as the increase in production was 152,598 
barrels, or about 85 per cent. Kentucky and Tennessee increased 
their production in 1902 by 48,072 barrels, or 35.02 per cent, Indian 
Territory increased 27,000 barrels, and Wyoming 853 barrels, as com- 
pared with 1901. 

The largest decrease in production in 1902 as compared with 1901 
was in West Virginia, where it amounted to 663,781 barrels, or 4.68 
per cent. Ohio in its two fields showed a decrease of 633,852 barrels, 
a decline of 2.93 per cent. Pennsylvania showed a decrease of 561,498 
barrels, or 4.45 per cent. In New York the decrease was 86,888 bar- 
rels, or 7.2 per cent. Colorado showed a decrease of 63,619 barrels, 
or 13.81 per cent. 

The «quality of the petroleum produced in Texas, Louisiana, and 
California is generally much inferior to that produced in the Appa- 
lachian and the Lima-Indiana fields, as the quantity of naphtha and 
of illuminating and lubricating petroleum secured is much less. The 
greater portion of it is valuable as fuel in its natural state, or after a 
part of the more volatile constituents have been removed; it is partic- 
ularly acceptable as such in the Southwest and West, where coal has 
to be transported many miles. 


PERCENTAGES OF PRODUCTION, BY FIELDS. 


The following table (p. 11) shows the percentages of production in 
the Appalachian, Lima-Indiana, and all of the other fields combined 
for the vears 1896 to 1902, inclusive. 


PETROLEUM. 537 


Percentages of total crude petroleum produced in the several fields, 1896-1902. 


— —— —M———M———————————M— MM —— — ——————— OE Gas rer CY 


Field. 1896. 1897. | 1898. | 1899. 1900 1901. 1902 
Appalachian .................. y 55.78] 5520 87.29) 57.94 57.05] 48.45 36. 07 
Lima-Indiana ................. ' 41,43 37.71 36. 70 35.14 34.20 31. 61 26.31 
ZEIT. MEN 2.84 4.03 6.01 6.60 8.75| 19.94 37. 62 

pe ——— —— — | —— a ACE IER JOUER A — M | 


Total... | 100. 00 | 100. 00 | 100. 00 100. 00 


An inspection of the above table reveals the fact that for the last 
three years there has been a constant decline in the proportionate 
production of crude petroleum in the Appalachian and Lima-Indiana 
. fields, and a very rapid increase in the production of the fields yield- 
ing lower grade or fuel oils. In 1899 only 6.62 per cent was pro- 
duced outside of these two older fields; in 1902 the outside production 
was 37.62 per cent. Of the 37.62 per cent credited in the above table 
to all other fields, California produced about 15.75 per cent and Texas 
20.37 per cent, leaving only about 1.5 per cent for the remainder of the 
sections outside the Pennsylvania and Lima-Indiana fields. 

The production in the States of Texas, Louisiana, and California of 
an inferior grade of petroleum in large quantities required for its con- 
sumption new markets and new conditions of transportation that were 
unknown to the older fields, and demanded a large amount of capital 
to be suddenly invested in tanks, pipe lines, tank cars, and tank ves- 
sels. The markets and transportation for this new production have 
been secured to a very large extent, and most of the problems con- 
nected with its production and transportation have been solved. Dur- 
ing the last year its consumption for fuel purposes and as an enricher 
of manufactured gas has been very largely increased. 


DECREASE IN PRICE, BUT INCREASE IN TOTAL VALUE. 


The average price paid for all of the crude petroleum marketed in 
the United States in 1902 was 80.19 cents per barrel, as compared with 
95.7 cents in 1901, a decrease of 15.51 cents per barrel, or 16 per cent. 
The gross amount received for the total product in 1902 was only 
$4,761,575 greater than that received in 1901, although the increase in 
output was 27.92 per cent greater. This was due to the large increase 
in the quantities of the cheaper grades of petroleum, which were 
marketed mostly as a fuel oil and at lower prices. 

The average price paid for what is known as Pennsylvania petroleum, 
which is nearly 95 per cent of the production of the Appalachian field, 
was $1.254 in 1902 as compared with $1.21 in 1901, a gain of 4.4 cents 
per barrel. "There was also a gain of nearly 4 cents per barrel in the 
price paid for the Lima-Indiana petroleum in 1902 over that of 1901. 
On the other hand, the price paid for California petroleum in 1902 
decreased 21.8 cents per barrel as compared with 1901. "The price of 
Texas petroleum decreased from 28.4 cents per barrel in 1901 to 22.11 
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cents in 1902, or 6.29 cents per barrel. The value of Texas petroleum 
in 1902 was the lowest quoted in the markets, while as high as $10.85 
per barrel was the value quoted for a very limited production of a 
superior lubricating petroleum produced in Mecca, Ohio. 


INCREASE IN NUMBER OF WELLS DRILLED. 


The total number of wells drilled in the Appalachian and the Lima- 
Indiana fields in 1902 was 14,182. Of this number 2,856 were dry or 
failed to find petroleum in paying quantities, leaving 11,326 as the 
number of productive wells as compared with 9,912 productive wells 
completed in 1901. The proportion of productive wells to dry holes 
was as 80 to 20 in 1902, as compared with 78 to 22 in 1901. 

The total number of wells completed in the United States in 1902 is 
not far from 15,800. Of this number 12,640 were productive wells. 

At an average cost of $1,500 each, these wells represent an invest- 
ment of $23,700,000, or about 34 per cent of the gross receipts for all 
the petroleum produced in 1902. 


DECREASE IN EXPORTS. 


The exports of petroleum and its products exceeded one billion gal- 
lons in 1902 for the second time in the history of the industry; the 
first time was in the year 1901. The number of gallons exported in 
1902 was 1,064,233,601, not quite so large as in 1901, when the exports 
amounted to 1,079,074,519 gallons; the value of the petroleum 
exports in 1902 was $68,597,143, as compared with $72,784,912 in 
1901—a decrease of 1.37 per cent in quantity and of about 5.62 per 
cent in value. 

While the quantity of naphtha and illuminating petroleum shows a 
decline in 1902 as compared with 1901, all of the other export products, 
including lubricating petroleum, crude, and residuum, show a gain. 
The gain in American lubricating petroleum is marked, and its superior 
qualities are becoming more generally recognized in many of the 
foreign markets. 


NO NEW POOLS DISCOVERED. 


The work of the year 1902 was generally confined to the develop- 
ment of the known pools, as no new ones of any importance were 
developed. The Sour Lake pool, in Texas, was considerably enlarged, 
as was the Jennings pool, in Louisiana. 

There was a large amount of new work and some extensions were 
developed in the Lima-Indiana field 1n Indiana, generally in those 
localities where the natural gas had been exhausted. 

Toward the close of 1902 an important well was completed in Alaska, 
near Controller Bay, which may be the forerunner of a new develop- 
ment in that far-off region. 

In the body of this report detailed conditions of the petroleum 
industry for 1902 are more fully set forth under separate headings. 
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PKODUCTION AND VALUE. 
PRODUCTION BY STATES AND FIELDS. 


In the following table is given a statement of the total quantity and 
the total value of all crude petroleum produced in the United States 
in 1901 and 1902, by States and important districts: 


Total quantity and value of crude petroleum produced in the United States and average 
price per barrel in 1901 and 1902. 


1901. 1902. 
State and district. Average Average 
Quantity. Value. ¡price per; Quantity. Value. | price per 
barrel. | barrel. 
Barrels. | Barrels. 
California........................ 8, 786, 330 | $4,974,540 | 90.566 | 13,984,268 | $4, 873,617 $0. 348 
Colorado ......................... 460, 520 461, 031 1.00 396, 901 484, 683 1.22 
BG DE CU Ce) Co pert EE E 250 1, 250 5.00 200 1, 000 5.00 
Indiana ................ esee nne | 5,757,086 | 4,822,826 .8377 | 7,480,896 | 6,526,622 .872 
Indian Territory ................. | 10, 000 7,125 . 7125 37, 000 32, 190 .87 
Kansas ———— — MÀ 179, 151 154, 373 . 862 331, 749 292, 461 . 88 
Kentucky and Tennessee........ 137, 259 111, 527 .813 185, 331 141, 044 .76 
Louisa eco AA eeepc took es 545, 617 185, 985 . 944 
Michigan 221: 0 ad 
Missouri cocoa, dd 2, 335 2, 600 1.1135 857 1,816 2.12 
Oklahoma Territory ............. | 
New York ddr | 1, 206, 618 | ' 1,460, 008 1.21 1,119,730 ¡ 1,530,852 1. 367 
Ohio: i riai SSS Se Se — 
Eastern and southern.......... | 5,470,850 | 6,619, 342 1.21 6, 136, 366 | 6,471, 821 1. 26 
TMA v i E Uberti 16, 176, 293 | 13,911, 612 .86 | 15,877,730 | 14, 284, 072 . 899 
Mecca-Belden.................. | 940 2,617 | 278 | 135 1,466 | 10.56 
TOLL. our o 21, 648, 083 | 20,533, 571 . 948 | 21,014, 231 | 20, 757, 359 . 988 
Pennsylvania: 5 SES d 
Erü&nklibe uus acia 55,162 220, 648 4. 00 50, 555 109, 432 3. 945 
Pennsylvania.................. 12, 568, 806 ; 15, 208, 25» 1.21  , 12,012,125 | 15, 064, 861 1. 254 
Smiths Ferry................... 1, 410 1,706: 1.21 | 1, 200 1,800 | 150 
| o NER NEUE A Sca eM CERE DER DEAS] RS RE RESP NES ER 
TO eee orbe eode E cn 12,625,378 | 15,430,609 | 1.222 | 12,063, R80 | 15, 266. 093 1. 265 
TOXGA ads esses ced 4,393,658 | 1,247,351 .284 | 18,083,658 ¡ 3, 998, 097 . 2211 
West Virginia: 
West Virginia.................. 14, 164, 662 | 17, 139, 241 1.21 13, 498, 685 | 17, 006, 469 1.26— 
Petroleum ini 
idis a 12, 464 33,483 | 2687 | a14,660 | — 833,848 | 2.309 
VOlICaliOxcee n s Seek as 
A a ILES es ee ee el E EE 
TOUT siae rai 14,177,126 | 17,172, 724 1.211 18,513,345 | 17, 040, 317 1. 261 
Wyoming .......... eese 5, 400 37, 800 | 7.00 6,253 43,771 | 7.00 
Grand total ................ 69, 389, 194 | 66, 417, 335 . 9574588, 766, 916 | 71,178,910 8019 


al Production of light oil in Petroleum included with West Virginia's production. 


b [In addition to this quantity. 76,538 barrels were pour in Kentucky, valued at $41,353, 489 
barrels in Missouri, valued at 3512, and 431,359 barrels in Texas, valued at 3176,634, which were tanked 
and unsold by the producing companies. The total quantity produced but not sold in 1902 was 
508,386 barrels, valued at $218,529: the total production in 1902, murketed and unmarketed, was there- 
fore 89,270,302 barrels, valued ut $71,397,739. 
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The increase or decrease in the production by States, as well as the 
percentages of increase or decrease in 1902 compared with 1901, are 
shown in the following table: 


Total production of crude petroleum and. percentage of increase or decrease, by States, in 
1902, as compared with 1901. 


| Production, Percentage. 
State. — —— ————-i| Increase. | Decrease 
| 1901 1902 Increase. | Decrease. 
Barrels. Barrels. Barrels. Barrels. Per cent. Per cent. 

California.................... 8,786,330 | 13,984,268 | 5,197,938 |............ 59.16 irc 
Colorado..................... 460, 520 396, 901 je 63,619 |............ 13.81 
TINGS A 250 200 ira taras DO T. tees asm 20. 00 
TODA. oer eren 5,757,086 | 7,480,896 | 1,723,810 |............ 29:94 E vx 
Indian Territory ............. 10, 000 37,000 27,000 [escapan 270.00 siria 
KiB: do 179,151 331,749 152,598 |............ | 85.18 |............ 
Kentucky and Tennessee....! 137, 259 185, 331 | 48,072 |............ 35:09 - c crear tenes 
Louisiana 6.5 sow eR her wer Rex xS 548,617 | DAS GIT A [n c ct c etes Dat De wakes 
Michigan 2o th ruv ree 
Missouri ..................... | 2,335 BOY esate ere | 1,478 |............ 63. 29 
Oklahoma Territory ......... | 
New York.................... 1,206,618 | 1,119,730 |............ | 86,888 1... seccsees 7.20 
Oll pales ecatac nefas van cs 21, 648, 083 | 21,014, 231 |....... Aat | 633,852 |............ 2.93 
Pennsylvaniu................ 12,625,378 | 12,063,880 |............ 561,498 |............ 4. 45 
Texas ose ere A ec ees 4, 393, 658 | 18, 083,658 | 13,690,000 |............ 811.60 |... vovv 
West Virginia................ 14, 177,126 | 13,513,345 |............ 663, 7R]- | secs ees as 4.68 
Wyoming oce ety EE. 5, 400 6, 263 853 ovas es 10-44 1: eva es ns 

Pot 69, 389, 194 | 88,766,916 | 19,377,722 | stares Di | 21.0] esee ouais 


Louisiana for the first time appears in the two preceding tables, 
although the pool was opened up toward the close of 1901; but no 
ales and deliveries were made during that year, hence there is no 
statement of the production in 1901. 

The State of Texas leads in increased production, closely followed 
by California. | 

The State of Colorado decreased 63,619 barrels in 1902, after show- 
ing a gain of 143,135 barrels in 1901. 

Of the States in the older fields, Indiana is conspicuous by making 
& gain of 1,723,810 barrels in its output of Trenton-rock oil, which 
more than offset the decline in the yield of the same grade of oil in 
north western Ohio. 

Indian Territory and Kansas are properly in the same field, and 
both show large gains, amounting taken together to nearly 95 per cent 
in 1902 as compared with 1901. Kentucky and Tennessee are also 
conspicuous for their increased production, which amounts to 48,072 
barrels, or 35.02 per cent. Wyoming also shows a slight increase. 

The State of New York has been declining in production for the 
last two years, and the percentages for 1901 and 1902 are almost 
the same. 
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Ohio, with two fields, one in the Lima-Indiana and the other in the 
Appalachian region, shows a slight decline, which was heaviest in the 
latter field. The entire decrease, however, was less than 3 per cent. 

Pennsylvania did remarkably well in the old producing fields, no 
new pools being found. The decrease was only 4.45 per cent in 1902 
as compared with 1901, while there was 4.77 per cent of a decrease in 
the comparison of 1901 with the year 1900. The decrease of 4.68 per 
cent in the production of West Virginia in 1902, as compared with 
1901, is rather a surprise, when the extent of comparatively new area 
drilled o-er is considered. It is much better, however, than the 
decrease of 12.46 per cent which was recorded for 1901. 

The regularity of the production for the last six years in the Appa- 
lachian and the Lima-Indiana fields is remarkable. The combined 
production of these two fields is still more remarkable. Given in the 
nearest million barrels, the quantity appears as follows: In 1897, 
58 millions; in 1898, 53; in 1899, 53; in 1900, 58; in 1901, 554; in 
1902, 574. 

These figures illustrate the remarkable “staying qualities” of large 
areas of productive territery after production has settled down to the 
regular drainage of the oil-bearing sand, and when the gushers have 
ceased to contribute any large quantities of new production to the 
general yield. 

The following table shows the order of production of the several 
States of the United States, the quantity produced by each, and their 
percentages of the whole in 1902: 


Rank of petroleum-producing States and Territories, with quantity produced and percentage 
of each, in 1902. 


State. Quantity. P yi us | State. | Quantity. P pur 
| 
Barrels. | Barrels. 
Ohio: ane ieee sees 21,014, 231: 23.67 | Kansas...........sese nenne | 331,749 | 0. 38 
Texas a 18, 083, 658 20.37 | Kentucky and Tennessee.. 185, 331 ' . 21 
California .................- 13,984,268 + — 15.75 | Indian Territory..........- ^ 87,000 
West Virginia .............. 13,513,345  — 15.23 | Wyoming.............-..-- 6,253 | 
Pennsylvania .............. 12, 063, 880 13.59 | Michigan, Missouri, and | .05 
Indiana ...............sesee | 7,480, 496 8.42 | Oklahoma................ 857 
New York... noone — 1,119, 730 MEC SEE 200 | 
e Ed PDE „62 | Total... aaoo eus 88, 766, 916 | 100. 00 
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The production of petroleum in the principal fields of the United 
States from 1897 to 1902, inclusive, was as follows: 


Production of petroleum in the United States, 1897-1902, by fields. 


[Barrels of 42 gallons. ] 
| l | 
Field. i 1897. | 1898. l 1899. 1900. 1901. 1902. 

i 1 
Appalachian............ 35, 230, 271 | 31,717,425 | 33,068,356 | 36,295,483 | 33,618,171 | 32,018,787 
Lima-Indiana........... 22, 805,033 | 20,321,323 | 20,225,356 | 21,758,750 | 21.933,379 | 23,358,626 
Southern California ... | 1, 903, 411 2, 207, 207 2, 642, 095 4, 324, 484 8,786,330 | 13,984,268 
Colorado................ 384, 934 444, 383 | 390, 278 317, 385 460, 520 396, 901 
Kansas....... T 81, 098 71, 980 69, 700 74,714 179, 151 331, 749 
TOA mom 65, 975 546, 070 669, 013 836, 039 4,393, 658 | 18,083, 658 
Wyoming ............... 8, 650 5, 475 5,560 5, 450 5, 400 6, 253 
Louisiani RT A desta E PERPE UE eis 548, 617 
A 1, 144 370 | 492 8,274 12, 585 38, 057 
PAE AI E Ih ote ES 
Total. niu nds a60, 475,516 | 055, 364,233 «457,070, 850 | 563,620, 529 | 69,389,191 | 88,766, 916 


a [n addition to this amount, 4,377 barrels of crude oil were produced in Kentucky and Tennessee 
in n 19,125 barrels in 1895, and 13,578 barrels in 1899, for which, as none was sold or used, no value 
cou e given. š 

b Includes 41,405 barrels of oil sold in Kentucky and Tennessee in 1900 but produced in previous 
years. 

Petroleum and natural gas combined rank’ next to pig iron and coal 
in the list of values of the crude mineral products of the United States 


in 1902, as is shown in the following table: 


Value of the petroleum and natural gas produced in 1902 and their combined value, by 
States and Territories. 


Value of pe- | Value of nat- a ee 
State or Territory. troleaim. ural gas. | andnatural 
| gas. 

Pennsylvania oi si tiene ddetiodies $15, 266,093 | $14,352, 223 $29, 618, 316 
O A ote con daretur eut dy eds ook sed 20, 757, 359 2, 355, 308 23,112, 667 
West Virginia O 17,040, 317 5, 390, 181 22, 430, 498 
A Na a r ea a a 6, 520, 622 7, 081, 344 18,607,966 
CRIHFOEDIR ooa ceo uy ias ls hee tae od | 4,873,617 120, 648 4, 994, 265 
A ununi ceu d RR d Lc Rp ep ae | 3, 995, 097 14, 953 4, 013, 050 
New YOTE o za ioc cette eee acci te a Bee Den 1, 530, 862 346, 431 1, 877, 283 
Kansas Locos PR cea ON 292, 464 824, 431 1, 116, 595 
Colorado diia | 484, 683 1, 900 486, 583 
Kentucky and Tennessee ................ sv esee eee 141, 044 365, 611 506, 655 
INDUIT ENCONTRARON | 188,985 |..... esses 188, 985 
WYOMING St Ol ee REI Pedy tude ae enous A3 Taboo cae ERES 43, 771 
Indian Territory Joss vee osis ueque UR xs bee EE USE 32, 190 360 32, 550 
South Dakota ia ee xd ee a bye etu a Y Se 10, 280 10, 280 
Michigan, Missouri, and Oklahoma ...................-eese | 1,816 2,154 8,970 
duro mr Hu ——————— 1, 000 1, 844 2, 844 

A ORO EE HERR ERROREM 71,178,910 | — 30,867, 668 | 102, 046, 578 
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PRODUCTION OF CRUDE PETROLEUM IN UNITED STATES FROM 
1859 TO 1902, INCLUSIVE. 


In the following table will be found a statement of the production of 
crude petroleum in the United States from the beginning of production, 
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marked by the drflling of the Colonel Drake well in 1859, up to and 
including the production of 1902, the table being by years and States: 


Production of crude petroleum in the United States, 1859-1902, by years and by States. 


[Barrels of 42 gallons.] 


Pennsylva- West Vir- Kentucky 
Yenr. nia and Ohio. California. | and Ten- | Colorado. | Indiana. 
New York. ginla. nessee. 

1859. ss 2,000 .........- MM SER NER PUn MO PER TE RRCRRCRESHUE: 
1860.............. 500,000 ............ oda PARE E TUS IER more eec: wham onsen 
A 2,113,009 |... sese | PERROS ERAN eee | MONROE" : 
1862..........200- 3,056,690 '....... Lus. ees voee sve edu ren FONT CREE RON 
1863......eeeeees CU ST NA AA OA E MED ME — 
1864. aoaaa. II OA A AS : 
SNR DT rr EMO MM PM cop A AA ; 
1866.............. CN IET A AU EA APR 
E A TA AAN EA RNA TE 
1868.........e sess 3-515. oo encase AO EST ERE 
1860. ccr insets 4.215, 000 usr naa eane era A A ite fe weld ET EEE AORE 
IO ac 5:060 O or AEE c MODEM ETE A 
E RR S DL IR AA AAN A 
1870 ic anaana. 6,293,194 !....... sss] eesee esee O AREAS NOE ane dee ete 
Ja uc hoes 9.808 786 sable esee MP renee aa erent ees 
Te O e MA A, AA te a he IA AA 
ara 8,787,514 | 200,000 [8,000,000 | 175,000 looooccccccco co essen 
1876....... E 8, 968, 906 31,763 120, 000 PA A A AA 
Ty RBA 13, 135,475 29,888 172, 000 EA E O EEA 
rr MOERS 15, 163, 462 38, 179 180, 000 16 OTA AS DERE 
as 19, 685, 176 29, 112 180, 000 EE A A PETT O 
1880........... es. 26, 027, 631 38, 940 179, 000 T TAI; A NEN TET 
PSU cated sou, 27, 376, 509 33, 867 151,000: E eee eee PE TAIN 
1882. ...... cece eee 30,053,500 — 39,761 | — 128,000 — 123,636 | b160,933'............ Prev " 
1883.50 eres 23, 128, 389 ` 47,632 126, 000 142,857 | Br TREE 
1884...........s. 23,772,209 . — 90,081 90,000 | 262,000 dodi o. EEE AE 
ies 20,776,041 661,580 91,000 325,000 Bd 1e A 
cai 25,798,000 1,782,970 102, 000 77,145 d; FOR areata MEC 
AI 22,350,193 6,022,632 |: 145,000 ' — 678,57? 4,7901 | — 76,295 |............ 
1888.............. 16, 488, 668 10,010, 868 119,448 ! — 690,333 5,096 . 297,612 |............ 
1889.............. 21, 487, 435 | 12, 471, 406 544, 113 | 303, 220 5,400 | 316,476 33, 375 
1890.............. 28, 458,208 | 16,124, 656 492,578 ; 307,360 6,000  — 363,842 63, 496 
E RN 33,009,236 | 17,740,301 | 2,406,218 | — 323,600 9,000 665,482 136, 634 
1892. ............. 28,422,377 | 16,362,921 | 3,810,086 © — 385,049 | 6,500 824,000 698, 068 
1808 o tke tense 20,314,513 | 10,249, 709 | 8,445,412 470, 179 3, 000 594,390 | 2,335,293 
1894. .........ssus. 19,019,990 | 16,792, 154 | 8,577. 024 705, 969 1,500 615,746 | 3, 688, 666 
E cott 19,144,390 | 19,545,233 | 8,120,125 — 1,205,482 1,500 438,232 | 4, 386, 132 
1 AA 20,554,421 | 23,941,169 | 10,019,770 | 1,252,777 1,680 361,450 | 4,680,732 
1907 sd ss 19,262,006 | 21,560,515 | 13,090,045 ' 1,903,411 322 384,934 | 4,122,356 
1898. ............. 15,948,464 | 18,738,708 | 13,615,101 2,257,207 5,568 444,983 | 3,730,907 
E 0o o 14,374,512 | 21,142,108 | 13,910,630 — 2,642,095 18, 230 390,278 | 3,848,182 
1800. 5255 cd 14,559,127 | 22,362,730 | 16,195,675 — 4,324, 494 62,259 317,885 | 4,874,392 
1901.05 ee 13,831,996 | 21,648,083 | 14,177,126 | 8,786,330 137,259 , 400,520 | 5,757,086 
1902.............. 13, 183,610 | 21,014,231 | 13,513,345 | 13, 984, 268 185,331 390,901 | 7,480,896 

Total ...... 628, 401,456 |283, 751, 317. |131, 701, 296 | 41, 834, 473 633,219 ^ 6,852,926 | 45,836,215 


a Includes all production prior to 1876. 
b Includes all petroleum produced in Kentucky and Tennessee prior to 1853. 
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Production of crude petroleum in the United States, 1859-1902, by years and by 


States—Continued. 
| | Indian | wyo- | Louisi- United 
Year. Illinois. | Kansas. Texas. |Missouri | or ming. ana States, 
1859..........-. DAMM. AME MEME | me E A toledo 2,000 
186 coo A TA EE AA: AC AE ¡EMANAN 600, 000 
e A | NOEL PEE OE Pee ee | MER ER Ceara) ERES 2,118,609 
Tee PONO HE MR | —— n e E ans cone Seen HOMERO a3, 066, 690 
1863............ qm tS PHP Bev nt HOS E 2,611, 309 
I. PEE | GEN HISP TITAN ERATIS CORDE PT 2,116, 109 
s MM ae ION O DAR Jor iC QNSE RE VOTI, 2, 497, 700 
1566............ | Dobis MR NOE org, uuo mae nr Ba 3,597, 700 
T NDA MIDI REPRE MAN GOES NOM OON 3, 347, 300 
D NER codi O A E O E OREA 3, 646, 117 
1869............ APR A EEE AE NM RUE A OEE | 4,215,000 
1870: cese | DOMOS | oer | A A A EA ! 5,260,745 
Ta cine teks EROS a ES, NN A A MIN | 5, 205, 234 
1872............ REN. ELS MORIENS A PRINT A 6, 293, 194 
o MORI RS | iade Pte DER E EDU MUR ON INE 9, 893, 786 
Cr? RENDER iptum PERS. eM ME MTM RIEN ESTNE 10, 926, 945 
1875............ IMS. | TEE PINE SONORA POP MEE. PE sete A ^ 12, 162, 514 
1876............ is seule contentio | er re A RUNS. EIS "en 9,132, 669 
1877............ Mesh Stns CPI TEEN A hee oe TP RR A, M 13, 350, 363 
eng UICE BENE M dos: A. EE A See 15,396,868 
I EN T | X PORN IS aes Sere EEE SE n 19, 914, 146 
TC MAMMA pont. onus techie ks. AA | xciv eren A: 26, 286, 123 
188]. oos DES WA eset eae A A Pn ER MEER 27, 661, 238 
1882............ eee | PE | DOMINE. RPM | PORE AO Lents 30, 510, 880 
INS A — pem npe | eee ee 23, 449,633 
Ls RR RN A | Mou: REISEN MERE: meter 24, 218, 438 
1885. ...... ss DAMEN EE CONS AU O | Ar MNA 21,858, 785 
1886............ | MINIME ET EA, DINER CODI PA | MEE 28, 064, $41 
1887............ | "ERE | bolus dean E peo ee 28, 283, 483 
LL A A AA REPE ETC A CEPS rere 27, 612, 025 
1889............ 1, 460 500 48 ? NER M TE: | VON 35, 163, 513 
1890............ 900| 1,200 54 P NE MA. A 45, 823, 572 
1891. £7: 675 1,400 54 25 803) cesesued: EUR" 54, 292, 655 
1890... reds B21 eee 45 10 BO: | oca seed bo aS 50, 509, 657 
1893............ 400 | 18,000 50 50 LI. NC 48, 431, 066 
1894............ 300 | 40,000 60 8 130 | 2,969 |.......... 49, 344, 516 
fs eee ee tas 200 | 44, 480 50 10 | 37 3,455 |.......... 52, 892, 276 
1896............ 250 | 113,571 1,450 43 170! 2,878 .......... c 60, 960, 361 
Y AA 500 | 81,098 65, 975 19 625 | 3,650 .......... c 60, 475, 516 
1898............ 360 71,980] 546,070 10 aoaaa. 5 ATG stones sies c 55, 864, 288 
1899............ 360 ; 69,700 669, 013 b182 .......... E eee c 57, 070, 850 
1900............ 200 | 74,714 |  836,099| 41,602 6,472! 5,450 .......... 63, 620, 529 
1901............ 250 | 179,151 | 4,398,658 | «2,835 — 10,000| 5,400 |.......... 69, 389, 194 
1902............ 200 | 331,749 | 18, 083, 658 e857 | 87,000 6,253 | 548 617 | 88,766,916 


Total .... 6,576 |1, 027,493 | 24, 596, 224 oad 54, 554 40,490 | 548,617 | 1, 165, 290, 248 


a In addition to this quantity, it is estimated that for want of a market some 10,000,000 barrels ran 
to waste in and prior to 1862 in the Pennsylvania fields; also a large quantity in West Virginia 
and Tennessee. 

b Includes all production prior to 1876 in Ohio, West Virginia, and California. 

c In addition to this quantity, 4,325 barrels of crude oil were produced in Kentucky and Tennessee 
in 1896, 4,377 barrels in 1897, 19,125 barrels in 1898, and 13,578 barrels in 1899, for which, as none was 
sold or used, no value could be given. 

d Includes the production of Michigan. 

e Includes production of Michigan and small production in Oklahoma Territory. 


PETROLEUM. 545 


The total output of crude petroleum since it was first discovered in 
quantity in 1859 by Colonel Drake on the waters of Oil Creek, near 
Titusville, Pa., to the end of 1902, amounted to 1,165,290,248 barrels. 
Allowing 5.6 cubic feet for 1 barrel, this quantity of petroleum would 
occupy 6,525,625,389 cubic feet of space, which would require a cube 
1,8684 feet on each side to contain it. It would fill a tank, whose base 
is one mile square, to a height of 234 feet. It would likewise fill 
38,813 tanks containing 30,000 barrels each. Allowing 90 feet for the 
diameter of tanks of this size, if they were placed so that their sides 
would touch, they would reach a distance of 662 miles; or again, if 24 
feet be allowed for the height of a barrel, and if these barrels filled 
with all the domestic oil that has been produced were laid so that their 
heads would touch, they would encircle the earth 2.28 times. If we 
estimate 34 barrels of petroleum as equal to 1 ton of average coal, 
we have a fuel equivalent represented by 332,940,071 tons of coal. 

Of the grand total of the crude petroleum produced in the United 
States from the beginning in 1859 to the end of 1902, Pennsylvania 
and New York produced 53.9 per cent, Ohio 24.3 per cent, West 
Virginia 11.3 per cent, Indiana 3.9 per cent, California 3.6 per cent, 
Texas 2.1 per cent, leaving .9 per cent to be supplied by the States 
of Kansas, Colorado, Louisiana, Illinois, Missouri, Indian Territory, 
Wyoming, Michigan, and Oklahoma Territory. 


'" DECREASE IN APPALACHIAN FIELD. 


This field embraces all the districts producing what is popularly 
known as * Pennsylvania oil.” It extends from Wellsville, in New 
York State, on the northeast, down through western Pennsylvania 
into West Virginia, includes a large portion of southeastern Ohio, 
and extends across the States of Kentucky and Tennessee into Ala- 
bama. The production in Kentucky is becoming more important 
each year. That of 'Tennessee has remained almost stationary for the 
last ten years, being confined to one locality near its northern border. 
Alabama has not yet produced any merchantable amount of petro- 
leum. For the last two years all of the States in this field have shown 
& decreased production, except Kentucky and Tennessee, whose pro- 
duction, due principally to the former, is combined. In 1901 the 
decline was heaviest in West Virginia; in 1902 it was heaviest in New 
York. The total decrease in all of the States producing in the Appa- 
lachian field in 1902 was only 1,599,384 barrels, or 4.76 per cent. as 
compared with 2,677,262 barrels, or 1.31 per cent, in 1901. 

M R 1902——35 
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The following table gives the production of the Appalachian States 
in 1901 and 1902, with the percentage of their increase or decrease. 
A part of the production in Ohio comes from another field, known as 
the Lima-Indiana field, but is not included in this table: 


Production of petroleum in the Appalachian field in 1901 and 1902, by States, showing 
increase or decrease. 


| Production. Percentage. 

State. —————————— —— —-| Increase. | Decrease. |. ———————,—————— 
| 1901. 1902. Increase. | Decrease. 

Barrels. Barrels. Barrels, Barrels. Per cent. Per cent. 
New York.................... 1,206,618 | 1,119,730 |............ 86,888 |............ 7.20 
Pennsylvania ................ 12, 625, 378 | 12,063, 880 |............ 561,498 |............ 4. 45 
West Virginia................ 14,177,126 13,513,345 1|............ 663, 78I |. 3222293695 4.68 
Southeastern Ohio ........... 5,471,790 — 5,136,501 |............ 335,289 |............ 6.18 
Kentucky and Tennessee... ay 137, 259 | 185, 331 485,072. ss 90:02 [ies cxx 
Total................... 23,618,171. 32,018,787 1... eee ee eee ' 1,599,384 |............ 4.76 


= eee _-___ 


INCREASE IN LIMA-INDIANA FIELD. 


This field embraces a portion of northwestern Ohio and central 
Indiana. The petroleum in this field comes from the Trenton lime- 
stone and carries a small percentage of sulphur. The petroleum from 
the Appalachian field is found almost entirely in sandstone, and is gen- 
erally known as ‘‘ white-sand oil;” it is free from sulphur, produces 
a larger percentage of illuminating oil, and is more easily refined. 
There was a decrease in 1902 in the production in that portion of this 
field lying in Ohio, which was more than offset by the increased pro- 
duction in Indiana. The net increase amounted to 1,425,247 barrels, 
or about 6.5 per cent. 

The increase in this field was slightly less than the decrease in the 
Appalachian field. Combining the two there was a deficiency of only 
174,137 barrels in the aggregate output of the Lima-Indiana and the 
Appalachian fields in 1902 as compared with 1901. 


Production of petroleum in the Lima-Indiana field in 1901 and 1902. 


Production. | Percentage. 
State - y >> | Increase. | Decrease pe ee 
1901. 1902. ] Increase. | Decrease. 
Barrels. | Barrels. | 
OW PIET IN 16,176,293 | 15,877,730 |............ ! — 298,563 E 1.545 
AA ocox dep REIRIGS 5, 757,086 | 7,480,896 1,723,810 | aeu ana dus A 


- ——— E LE ter - —  — 


Totana 21,933,379 | 23, 358, 626 1,420,247 | em | 6.498 |....... LLL. 
"ERE necem) We a ac Na ee tL I0 
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WELLS AND STOCKS IN APPALACHIAN AND LIMA-INDIANA 
FIELDS. 


In the following tables are shown the number of wells completed 
and of dry holes in the Appalachian and Lima-Indiana fields for the 
years 1901 and 1902: 


Number of wells completed and of dry holes in the Appalachian and Lima- Indiana fields in 
1901 and 1902. 


1901. 
Appalachian. Lima-Indiana. Total both fields. 
Month. 
pleed. | Dry. | pretea. | DT. | pierod, | Drs 

ATOLO CE o Lie doce SUI E RR ERE DER TES 589 167 340 35 929 202 
A xwv o otrieV rb ER add 506 160 268 23 774 183 
A A puero ue od 479 134 261 45 740 179 
Apriles ea e c noe WA sug oP COM: 589 172 381 47 970 219 
May ceu cope A e tdi ELLE 673 167 451 59 1, 124 226 
JUNG. sixes rd ets DE 692 186 453 61 1,145 247 
Aib MENOR TORRE RETE 655 183 421 46 1,076 229 
AUR ac easi esses Ee HS thea caee: 727 200 416 51 1, 143 251 
September ............... cece eee nee eeees 729 214 479 53 1,208 267 
A 712 175 514 63 1,226 238 
NOVEMIDE E: cima 766 215 541 61 | 1,307 ' 276 
December eese eene 592 145 386 46 978 | 191 

Tos: 7,709 | 218 4,911 590 | 12,620 | 2,708 

1902. 

A O esuada ioa eu uus 582 169 436 58 1,018 227 
FeDPUBEV ds 455 132 325 44 780 176 
A 514 158 411 44 925 202 
A iso dc VAI 579 186 418 | 46 997 232 
MAY ssc. aaa 648 161 547 , 60 1,195 221 
TUE da 745 214 656 81 1, 401 295 
Jul seek es reesei A 685 166 6l4 55 1,299 221 
A 725 149 638 65 1,363 214 
September espurio 730 194 050 78 1,350 272 
October iii td 713 176 627 84 1,340 260 
November............02.02.0cccceceeeeeeee 729 209 648 61 1,377 273 
December Lais oce is 617 217 490 46 | 1, 107 263 

"Total dos ct See seh eee ees 7, 722 2,131 6, 460 | 725 | 14, 182 2, 856 


Although it is shown in the preceding tables that there was a slight 
decrease in the production of the two fields in 1902 as compared with 
1901, the number of wells completed increased from 12,620 in 1901 to 
14,182 in 1902. This increase occurred almost entirely in the Lima- 
Indiana field, which showed a gain of 1,541 wells over the previous 
year, while the increase in the Appalachian region was only 13. The 
productive wells in both these fields in 1902 was 80 per cent of the 
total number drilled, as compared with 78.6 per cent in 1901 and 80.6 
per cent in 1900. The total number of wells operated in 1902 is 
placed at 118,500. 


` 
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The combined stocks at the close of 1902 of the Appalachian and 
the Lima-Indiana fields showed a decrease of 4,347,648 barrels as com- 
pared with the quantity in stock at the close of 1901. "The decrease 
was principally in the Appalachian field. The stock held in the 
Lima-Indiana field was only 453,880 barrels less at the close of 1902 
than at the close of 1901. The gross amount of stocks in both fields 
at the close of 1902 was very nearly the same as that of 1899, as will 
be seen in the following table: 


Stocks of petroleum held by pipe lines at close of 1899, 1900, 1901, and 1902 ^n the Appa- 
lachian and Lima- Indiana fields. 


[Barrels of 42 gallons.] 
1899. 1900. 1901. 1902. 

National Transit Co........................eecee esee 7,615,626 | 8,174,506 | 5,069,782 1, 456, 556 
Southwest Pennsylvania Pipe Line Co ..... ......... 1,560,443 | 1,368,892 865, 477 506, 270 
Eureka. Pipe Line Co... arms 1,593,080 | 1,401,201 | 1,465, 606 1, 440, 810 
Buckeye Pipe Line Co. (Macksburg oil).............. 674,583 591, 899 476, 491 606, 492 
Cumberland Pipe Line Co ............................ COT A 128, 574 279, 493 
Southern Pipe Line Co......................... Lees. 396, 256 471, 599 391, 892 826, 448 
Crescent Pipe Line Co ..........................ceeee. 73, 633 103, 808 126, 052 87, 822 
New York Transit Co..... 2... cee eee ee eee 756, 120 533, 030 330, 666 184, 804 
Tidewater Pipe CO... o doo E Roi ETE NE 294, 265 834, 308 845, 643 418, 504 
Producers and Refiners’ Oil Co ....................... 140, 966 148, 769 139, 868 283, 154 
EIK OU CO C aoc st HeLa SD Vai eu Pudor 597 595 628 2, 093 
Emery Pipe LIne Co cuicos oe ARR AEN 25, 102 20, 252 22, 470 26, 483 
United States Pipe Line Co ........................... 83, 148 25, 857 57,271 82,198 
Other A 287,372 800, 832 215, 072 42, 497 

Total stocks Appalachian field.................. 13, 451, 191 | 13, 475, 548 | 9,635, 492 5, 741, 624 

Total Lima-Indiana stocks...................... 10, 545, 927 | 14,988,928 | 17, 760, 306 | 17,306, 426 

Total both fields "x — 23, 997,118 | 28,464,476 | 27,395, 798 | 23, 048, 050 

EXPORTS. 


The following tables are the official statement of the Bureau of 
Statistics of the quantity and value of petroleum and its products 
(mineral oils) exported from the ports and districts in the United 
States for the year ending December 31, 1902, as compared with the 
preceding year: 


Exports of mineral oils from the United States in 1901 and 1902. 


Port and kind. 1901. 1902. 
CRUDE. Gallons. Gallona. 
Delaware AA x EE ees 93, 061, 901 $4, 434, 836 98, 306, 742 $4, 768, 012 
New YORK. ci cad d pee 2, 559, 109 184, 444 499, 616 28, 898 
Philadelphia 29, 027, 920 1, 395, 854 26,837, 771 1, 382, 816 
GRISCSLIOB ios oes c sik ess D oe eee RESET 2, 276, 787 20, 061 18, 430, 353 109, 326 
Other districts nodos 82, 285 2,349 1, 159, 235 41, 959 


Tola lors re das redee 127, 008, 002 6,037,514 | 145,233, 723 6,331, 011 


o 
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Exports of mineral oils from the United States in 1901 and 1902—Continued. 


Port and kind. . 1901. 1902. 


NAPHTHA. Gallons. Galluns. 

Boston and Charlestown...................... 1, 752 $346 |.............. pr NOE 
Delaware ........... RU RR. E MEME dU EE 1, 290 168 AA ee v Su EEE 
AA AA 11, 724, 631 1,140,450 | 10,598,990 $940, 247 
Philadelphia... iie sees weve e re rh Ren 8, 986, 200 504, 019 7,152, 106 290, 458 
Galveston A EE Romx uae 2, 098 271 297, 174 4,275 
Other districts ........... 0... cece eee eee eee 968, 763 96, 287 1, 634, 367 152, 791 

Total igs Seat Casas le ees 21, 684, 734 1, 741, 547 19, 682, 637 1,392, 771 

ILLUMINATING 

Baltimore... A 89, 479, 316 2, 714, 106 40, 426, 380 2, 812, 779 
Boston and Charlestown...................... 496, 900 49, 053 594, 132 57,329 
Delaware ills uv RE ESO owe ve med UN RR 1, 500 133 6, 000 619 
New YOPEl sl 4v ERR RUEDAS 626, 294, 414 85,236,879 | 459,963,722 30, 522, 742 
Philadelphia.................................. 251, 104, 714 14,655,485 | 262, 096, 870 14, 619, 604 
QRIFOSIOA ape 100 15 2, 824, 883 81,778 
Other districts ...............oooooooooommo.... 10, 103, 549 715, 042 12, 888, 991 984, 304 

Totali OM cra 827, 479, 493 53, 490,713 | 778, 800, 978 49, 079, 055 

LUBRICATING AND PARAFFIN, 

is A A kk re UEE cos ERE 711,817 95, 993 1,143,772 135, 297 
Boston and Charlestown...................... 146,317 25, 295 127, 721 22, 404 
New OE lia 53, 082, 986 7,786, 256 54, 028, 524 8, 123, 534 
PhUadelDOlA ——— ——— K— 19, 090, 007 1, 970, 680 24, 633, 086 2, 170, 108 
GBIVOSLODA ar 50 PPP sec au E px " 
Other districts ............ooooooomommooommo... 2, 274, 761 381, 885 2, 207, 394 415, 761 

Total. ioris A AE 75, 305, 938 10, 260, 125 82, 200, 503 10, 872, 154 

RESIDUUM. i 

Boston and Charlestown....................-. 86, 440 1, 830 11,550 1,018 
New York EU T 10, 444, 350 500, 779 9,013, 116 241, 757 
Philadelphia ero .on.nnnnnnnrre.nornnnonsanoo.nooo 16, 499, 742 722, 518 23, 865, 428 619, 527 
Galvestol. in oi 84 10 5, 114, 465 46, 270 
Other districts .....................LLuuuueeee. 615, 736 29, 846 311,201 | 13, 580 

Potah tbe te Guedes ee RERUM 27,590,352 | — 1,254,983 | 38,315,760 | 922, 152 

Grand tobillos es 1,079, 074, 619 | 72, 784, 912 11, 064, 233, 601 | 68, 597, 143 

RECAPITULATION BY KINDS. 
Crude petroleum............................es. 127, 008, 002 6,037,544 | 145,233,723 6,331,011 
Naphiha /42 ti o rin ae 21, 684, 734 1, 741, 547 19, 682, 637 1, 392, 771 
Illuminating oll .............................. 827,479, 493 53, 490, 713 | 778, 800, 978 49, 079, 055 
Lubricating oil and paruflin.. .............. 75, 305, 938 10, 260, 125 82, 200, 503 10, 872, 154 
AA RO. TERRE BEN 27, 596, 352 1, 254, 983 38, 315, 760 | 922, 152 
EISNER ASE, AA AA IEEE ee be O | 
Tota oia Dan eu o ee OR e ERR 1, 079, 074, 519 72, 784,912 |1, 064, 233, 601 68, 597, 143 
RECAPITULATION BY PORTS. 

Baulllmore:;..iuuelci dew a 40, 191, 133 2, 870, 099 41,570, 152 2, 948, 076 
Boston and Charlestown...................... 680, 409 76, 524 733, 409 80, 801 
Delaware ¿naci di 93, 064, 691 4, 435, 137 98, 312, 742 4, 768, 531 
New YOIk, uu oed ae cbse seed TNCS 604, 105, 490 44, 848, 808 | 534, 103, 968 89, 867, 178 
Philadelphia. socias 324, 708, 583 19, 248,556 | 344,585, 267 19, 082, 513 
Galveston 2d A E E 2, 279, 119 20, 379 26, 666, 875 241,649 
Other districts A 14,045,094 | — 1,285,409 | 18, 261, 188 | 1, 608, 395 


Grand total ....... eerie 1,079, 074, 519 72, 784, 912 |1, 064, 233, 601 | 68, 597, 143 
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It will be seen that the exports of petroleum and its products in 1902 
were 1,064,233,601 gallons, which is 14,840,918 gallons less than the 
number of gallons exported in 1901. New York continues to be the 
leading port of export. Philadelphia is second, and has been gradually 
gaining on the metropolis. 

Of the total quantity exported, 56 per cent was loaded at New York, 
30 per cent at Philadelphia, 8.6 per cent at ports in Delaware, 3.7 per 
cent at Baltimore, leaving about 1.7 per cent to be supplied by Boston 
and Charlestown, Galveston, and other districts. The great demand for 
American petroleum and its products, at home and abroad, attests 
their superiority and plainly shows that the product of no other coun- 
try can compete with ours as a universal illuminant and lubricant. 


Exports of mineral oils from the United States, 1887-1902. 


[Gallons.] 


1 


| ion. o " 
Year. Crude. Naphtha. | Numina- ead Residuum. ES A — -—— 
| ung. paruttin. | Quantity. Value. 

ISS sve 80, 613, 839 | 12, 344, 669 464, 702,903 20,340,820 | 2,989, 098 581,021, 329 | $45, 231, 988 
1888........ | 77,387,799 | 13,466,234 ' 450, 801, 683 | 24,280,826 | 1,861,104 | 567,797,646 | 47,563, 749 
1889........ ' 81,144,196. 13,958,985 | 548, 496, 241 | 27,554, 239 1,837,794 — 676,191, 455 52, 792, 473 
1890.... ... /— 95,308,525 | 12,406,586 | 547,542,569 ` 31,896,146 | 1,828,900 | 689,012, 726 | 51,657,302 
1891........ 94, 926, 424 | 11,398,085 | 526,972,018 | 33, 068,716 932, 692 | 667,297, 935 . 45,351,957 
1892... ! 104,012, 529 | 16,351,340 | 586, 406, 366 | 33, 805, 128 329,574 | 740, 905, 237 42, 283, 163 
1893........ 114, 609, 343 | 16,249, 389 | 705,674,917 | 31, 762, 754 460, 614 71,757,017 | 41,117,814 
1894........ ' 114,268, 611 | 14,831,967 | 726,726,687 | 38,975, 128 | 59,766 | 894,862,159 | 40,463,088 
1895........ 115, 954, 128 | 12,757,940 | 677,500,647 | 46,769,565 | — 143,850 | 853,126,130 | 56,223,425 
1806... 5. 117,921, 276 | 13, 420, 769 | 749, 305, 844 | 50, 629, 143 507,990 , 931,785,022 | 62,764,278 
1897........ 121, 488, 726 | 13,430, 320 | 795,919,525 | 51, 228, 284 | 12,230,902 , 994,297,757 | 59,057,547 
1898........ 114, 915, 082 | 17, 026, 626 761, 152, 107 | 63, 968, 341 | 29, 418, 454 986, 480, 610 | 52,551,048 
1899........ 117, 683, 967 | 17,904,015 724,562, 993 | 69, 329, 188 | 21, 514, 278 | 951,024, 441 64, 982, 249 
1900........ | 137,501,160 | 18,262,744 | 730,585, 487 | 68,997,715 ' 19,776,370 | 975,123, 476 | 73,276,282 
1901........ | 127,008, 002 | 21,684, 734 | 827,479,493 | 75, 305, 938 | 27,596, 352 L 079, 074,519 | 72,784,912 
1902........ 145, 233, 723 | 19,682, 637 | 778, 800, 978 | 82,200,503 38,315,760 68, 597, 143 


| 


[ee 


This table indicates the remarkably steady and growing trade in the 
export of crude petroleum for a series of years, that of 1901 and 1902 
being unusually large. Comparing the separate exports for the years 
1901 and 1902 there is a considerable falling off in the naphtha and 
illuminating products in 1902, and an increase in the amount of crude, 
lubricating, and residuum products. The quantity of crude produced 
in the Appalachian and the Lima-Indiana fields combined from which 
the exports are chiefly derived, also continues with remarkable regu- 
larity. The great increase in the crude production is in the fields of 
the Southwest and West, of which at present only a comparatively 
small amount is converted into the finer grades. There were, however, 
18,430,353 gallons of crude exported from Texas ports during the 
year 1902, amounting to nearly 13 per cent of the total crude exported 
from all ports. 
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Exports of mineral oil from the United Statea in years 1899-1902, by months. 


Month. 1899. 1900. 
ao di 
Gallons. Gallons. 

A cece ecccccceceeeecuces 62,385,776 | | $3,817,129 75, 838, 676 $6, 339, 185 
February .......... eese sese 51, 759, 280 3, 403, 331 64, 291, 406 5, 507, 351 
March ane ee en ee Ld 85, 273, 703 5, 291, 534 75, 095, 178 6, 494, 982 
Ar A EA 66, 873, 657 4, 267, 075 68, 346, 204 6, 035, 136 
May uL e E LE i 87, 216, 379 5, 210, 928 83, 872, 727 6, 744, 936 
A EA 87,214,749 5, 481, 991 79, 031, 621 5, 772, 964 
A ee eT tM 81, 171, 542 5, 245, 519 89, 688, 610 6, 266, 480 
AU SU. ra den Ld 100, 220, 318 6,565,691 102, 998, 938 7,303, 116 
September ..........-.-seem eren 92, 676, 402 7,007,626 90, 605, 804 6, 440, 542 
October soris iore ore Ded rp ee N 86, 562, 810 6, 583, 145 92, 141, 804 6, 109, 079 
November ............ eee eei 83, 678, 752 6, 632, 253 75,243, 820 5, 134, 598 
December. ...oooccccccccccccccccconcncccono 65, 991,073 5, 476, 027 78, 468, 693 5, 127, 893 

Total 12 months. .......... esses. | 951,024, 441 | 64, 982, 249 975, 123, 476 73,276, 282 

Month. 1901. 1902. 
(allons. Gallons. 

PAU UV A RAT UEM Un eaa 86, 664, 193 $5, 819, 985 95, 043, 650 $6, 064, 804 
February ..........eeee ete 65,638, 129 4,539, 727 66, 481, 793 4, 390, 794 
Marrano icio elo ed 75,197, 239 5, 417, 085 88, 483, 621 5, 512, 559 
AP e eo ie ee ere 87, 932, 625 6,251,802 88,970,138 5, 775, 468 
Mas eo Ren RET ene Te Oe 98,677,736 | — 6,576,904 ' — 90,324,733 6,048, 791 
JUNC foes A sU 85, 156, 212 5, 538, 986 ' 96, 997, 150 5, 869, 983 
July ccce ct esas Mobile d outta 99,416,209 | 6,373,491; 86,633,444 5,662, 837 
A VUL serre stes t OE RCM 93, 502,384 | 6,268,383 89,853,637 5, 563, 917 
September ...........eeee ne 102,177,175 | — 6,738,977 | 82, 268, 037 4, 953, 792 
October .... 0.2... eee sees ns 91,267,756 | 6, 464, 608 100, 990, 406 6, 557, 268 
November ...........0c.cccccceceeeceeeees 95,652,943 , — 6,296,115 83, 554, 869 5, 485, 884 
December.................e sese 97,892,918  — 6,198,849 94, 632, 123 6,711, 051 

Total 12 months.......... eese 1, 079, 074, 519 | 72,784,912 | 1,064, 233,601 | 68,597, 148 
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The following table exhibits the total production of crude petroleum 
in 1902, in barrels and in gallons, also the separate derivatives exported 


and their value, together with their sum and value. 


This amount 


represents approximately 45 per cent of the total refined product that 
was obtained from the crude petroleum in the United States: 


Quantity of crude petroleum produced in, and qualities and values of petroleum products 
exported from, the United States during each of the calendar years from 1871 to 1902, 


inclusive. 
Production. 
Year ending De- 
cember st MONET 42 Gallons. 
TBE DR ND NEAN 5, 206, 234 218, 619, 828 
1879. dos ss ver ENS 6, 293, 194 264, 314, 148 
1813 oso eve ex 9, 893, 786 415, 539, 012 
1874 sect es 10, 926, 945 458, 931, 690 
1876 Pre 12,162,514 510, 825, 585 
1876 ...... oss ts 9, 132, 669 883, 572, 098 
IST acteessteeden.s 13, 350, 363 660, 715, 246 
1878 .............. 15, 896, 868 646, 668, 456 
Lea 19, 914, 146 836, 394, 132 
1880 «oos S 26,286,123 | 1,104,017, 166 
pi...) A 27,661, 238 | 1,161,771, 996 
| AA 30,510,830 | 1,281, 454, 860 
ica 23, 449, 633 984, 884, 586 
1884 .............. 24,218,438 | 1,017, 174, 396 
1885 On 21, 858, 785 918, 068, 970 
1886 cia 28,064,841 | 1,178,723,322 
1884 olo ex 28, 283, 483 | 1, 187, 906, 286 
E PR ES 27,612,025 | 1,159, 705, 050 
1889 .............. 35,163,513 | 1,476,867, 546 
1890 rt 45,822, 672 | 1,924,552, 224 
IO ia 54, 291,980 | 2,280, 263, 160 
18924 212i eus 50,509, 136 | 2,121, 382, 712 
IS is oia 48, 412,666 | 2,033, 331, 972 
18M A nnan 49, 344,516 | 2,072,469, 672 
1895a............. 52,892,276 | 2,221,475,592 
1896a............. b 60, 960, 361 | 2, 560, 335, 162 
1897 ai cda b 60, 475,516 | 2,539, 971, 672 
1898 eoo ne dass b 55, 364, 233 | 2, 325, 297, 786 
18I AAA b 57, 070, 850 | 2,396,975, 700 
1900 c............. 63,620, 529 | 2,672,062,218 
biie 69,389,194 | 2,914,346, 148 
1902 eacci detente es d 88, 766,916 | 3,728,210, 472 


Exports. 


Mineral, crude (includ- 
ing all natural oils, 
Scout regard to grav- 
ty). 


Gallons. 
11, 278, 589 $2, 171, 706 
16, 363, 975 2, 761, 094 
19, 643, 740 2, 665, 171 
14, 430, 851 1, 428, 494 
16, 536, 800 1, 738, 589 
25, 343, 271 8, 313, 763 
28, 773, 233 8, 267, 309 
24, 049, 604 2, 169, 790 
28, 601, 650 2, 069, 458 
86, 748, 116 2, 772, 400 
40, 430, 108 3, 089, 297 
45, 011, 154 3, 373, 302 
59, 018, 537 4, 439, 097 
79, 679, 395 6, 102, 810 
81, 435, 609 6, 040, 685 
16, 346, 480 5, 068, 409 
80, 650, 286 5, 141, 833 
77,549, 452 5, 454, 705 
85, 189, 658 6,134, 002 
96, 572, 625 6, 535, 499 
96, 722, 807 5, 365, 579 
104, 397, 107 4, 696, 191 
111, 703, 508 4, 567, 391 
121, 926, 349 4, 415, 915 
111,285, 264 5, 161, 710 
110, 923, 620 6, 121, 836 
121, 488, 726 5, 020, 968 
114, 915, 082 4, 764, 111 
117, 683, 967 5,957, 829 
137, 501, 160 7,310, 270 
127, 008, 002 6, 037, 544 
145, 233, 723 6, 331, 011 


a Exports are for fiscal years from 1893 to 1896, inclusive. 
b In addition to this quantity, 4,325 barrels of crude oil were produced in Kentucky and Tennessee 
in 1896, 4,377 barrels in 1897, 19,125 barrels in 1898, and 13,578 barrels in 1899, for which, as none was 
sold or used, no value could be given. 
c Includes 41,405 barrels of oil sold in Kentucky and Tennessee in 1900, but produced in previous 


years. 
d In addition to this quantity, 508,386 barrels were produced, but not marketed. 


Mineral, refined or manu- 
factured. 
Naphtha, benzine, gaso- 
line, etc. 
Gallons. 
8, 396, 905 $895, 910 
8, 688, 257 1, 307, 058 
10, 250, 497 1, 266, 962 
10, 616, 644 997, 355 
14, 048, 726 1, 392, 192 
13, 252, 751 1, 502, 498 
19, 565, 909 1, 938, 672 
13,431,782 | 1,077,402 
19, 524, 582 1, 367, 996 
15, 115, 131 1, 344, 529 
20, 655, 116 1, 981, 197 
16, 969, 839 1, 304, 041 
17,865,314 1, 195, 035 
18, 676, 421 1, 132, 528 
14,739,469 | 1,160,999 
14, 474, 951 1, 264, 736 
12, 832, 213 1, 049, 043 
13, 481, 706 1, 083, 429 
13, 984, 407 1, 208, 116 
12,462,636 | 1,050,613 
11, 424, 993 868, 137 
16, 393, 284 1, 037, 558 
17, 304, 005 1, 074, 710 
15, 555, 754 943, 970 
14, 801, 224 910, 988 
12, 349, 319 1, 059, 542 
18, 430, 320 994, 781 
17, 026, 626 1, 053, 231 
17, 904,015 1, 557, 607 
18, 262, 744 1, 648, 069 
21, 684, 734 1,741,547 
19, 682, 637 1,392, 771 
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Quantity of crude petroleum produced in, and qualities and values of petroleum products 
exported from, the United States, etc.—Continued. 


Exports. 


Year ending December 31— Mineral, refined or manufactured. 


Illuminating. Lubricating cu paraf- 


fin, e 
Gallons. Gallons. 
MOTE T 132, 178, 843 | $33, 493, 351 240, 228 $92, 408 
AOS A TC PER 118, 259, 832 29, 456, 453 438, 425 180, 462 
T878 ws Sewer meg ————Á——MÁIRRÜ 207, 595, 988 41, 357, 686 1, 502, 503 517, 466 
1874 A usur. O 206, 562, 977 30, 168, 747 993, 068 269, 886 
A che E A sce vaeeueey Saxee 203, 678, 748 28, 168, 572 938, 052 265, 837 
A A a EER 220, 831, 608 44, 089, 066 1, 157, 929 370, 431 
Lyr A duns es tacts AE E 307, 373, 842 51, 366, 205 1, 914, 129 577,610 
LO ———Á 306, 212, 506 36, 855, 798 2, 525, 045 698, 182 
1879 Score: ap m a DISP EMETUSA S RE PO Fa ied 865, 597, 467 82, 811, 755 8, 168, 561 713, 208 
ii. m— — P— ——— — PH 286, 131, 557 29, 047, 908 5, 607, 009 1, 141, 825 
di ET EN ET freee ee 444, 666, 615 42, 122, 683 5, 053, 862 1, 165, 605 
A a S da dad ds gate alaa 428, 424,581 37,635, 981 8, 821, 536 2, 034, 487 
Ti as EO eres 440, 150, 660 39, 470, 352 10, 108, 394 2,193, 245 
IBBA on ocior d EUIS pa ep PN ra eor dvi 433, 851, 276 39, 450, 794 11, 985, 219 2, 443, 385 
IBBD sss Ii 445, 880,518 39, 476, 082 12, 978, 955 2,659,210 
IBBO. deg oye Toi bei epe EAE ANUS E ades 485, 120, 680 89, 012, 922 13, 948, 367 2, 689, 464 
A ea baa sn ER pad cues 485, 242, 107 37, 007, 336 20, 582, 613 8, 559, 280 
J888 ———— "rr 455, 045, 734 37, 236, 111 24, 510, 437 4, 215, 449 
slo m —— ——À—Á—— 551, 769, 666 41, 215, 192 27,903, 267 4, 638, 724 
js Mc "CENT 550, 873, 438 39, 826, 086 82, 090, 537 4, 766, 850 
1891.5 csetera ewe Cist ted ese Vra D Gees 531, 445, 099 84, 879, 759 33, 310, 264 4, 999, 978 
BOD Sin soos semp PADS Maece eet e diat 589, 418, 185 31, 826, 545 34, 026, 855 5, 130, 643 
1890 ise coy vue x Red Rea D diues 642, 239, 816 31, 719, 404 32, 432, 857 4, 738, 892 
IM ETUR E 730, 368,626 | .30,676, 217 40, 190, 577 5, 449, 000 
IBUDU S vs oho Oh eee XR ERE seas Pees 714, 859, 144 34, 706, 844 43, 418, 942 5, 867, 477 
18960... awsie weer O 716, 455, 565 48, 630, 920 50, 525, 530 6, 556, 775 
VEST eo uuu E E Cre epE ase dae e sS 795, 919, 525 46, 229, 579 51, 228, 284 6, 478, 479 
A 761, 152, 107 38, 542, 082 63, 968, 341 7, 985, 064 
bo MCI eo eae erste eae eee 724, 562, 993 48, 466, 200 69, 329, 188 . 8,344, 735 
O serves i EORR 730, 585, 487 53, 933, 556 68, 997, 715 ` 9, 542, 618 
jit d LT 827, 479, 493 58, 490, 713 75, 305, 938 10, 260, 125 
1900 s tau A EE Esai e elata: 778, 800, 978 49, 079, 055 82, 200, 503 10, 872, 154 


a Exports are for fiscal years from 1893 to 1596, inclusive. 
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Quantity of erude petroleum produced in, and qualities and values of petroleum products 
exported from, the United States, etc. —Continued. 


Ex ports. 
Year ending December a. | Beste rich amd 

the light’ bodies have Total. 

been distilled). 

Gallons. Gallona. 
DS A A TAE EAEE, 101, 052 $10,450 | 152,195,617 | $36, 663, 825 
VO RR MER RR MEME SERE 568, 218 56,618 | 144,318,707 | 33,761,685 
Eo ATAN RA 1,377, 180 117,595 | 240,369,908 | 45,924,880 
o A NR AE 2, 504, 628 177,794 | 235,108,168 | — 33,042, 276 
| v NCMO UH NR T ECT 2, 323, 986 169, 671 237,526, 312 | 31,734,861 
e A A NR AN 2, 863, 896 239,461 | — 263,449,455 | 49,545,219 
E AI A II E 4,256,112 390,077 | 361,883,225 | 57,539,873 
AI Sec eI TT 3, 126, 816 220,835 | 349,346,253 | — 41,022,007 
Ly DARREN E snag TOL MEOS Me 4, 827, 522 273,050 | — 421,719, 782 | — 37,235,467 
c D NA A 3, 177, 630 198,983 | 346,779,443 | 34, 505, 645 
c AMMESSA, 3,756,018 197, 321 514,561,719 | — 48,556, 103 
ON 4, 265, 352 275,963 | 508,492,462 | — 44,623,074 
| MINORE SOPORE 6,502, 524 465,350 | 433,145,429 | 47,763,079 
Pei x he ON 5, 303, 298 327,599 | 544,495,608 | — 49,457,116 
(LC St Ste DOR IA 5, 713, 908 334,767 | 560,784,459 | — 49,671, 743 
C MERECE 1, 993, 824 109,673 | 591,884,302 | — 48,145,204 
judo Doc Le M ei ee eorr cca 2, 989, 098 141,350 | 601,846,317 | — 406, 898, 842 
C MBMERUE E 1, 870, 596 116,009 | 572,457,975 | — 48,105, 703 
lr eto tae leia 1,858,458 97,265 | 680,705,456 | 53,293,299 
A 1,830,612 91,905 | 693,829,848 | — 52,270,953 
e A RES |— 1,00,414 61,382 | 673,905,577 | 46,174,835 
A A SR | 403, 032 38,220 | 744,638,463 | — 42,729,157 
A O PLE | 541,044 | 41,661 | - 804,221,230 | — 42,142,058 
E T PER strate RS US | 211,008 | 14,704 | 908,252,314 | 41,499,806 
A A E E, 137,508 13,003 | 884,502,082 | 46,660,082 
PROG Bic Cerere ee DL Dd | 204, 960 14,330 | 890, 458,994 | — 62,383, 403 
e E EEE EAE Bert att | 12,230, 902 333,740 | 994,297,757 | 59,057,547 
(SOR PETA wees ere sti cofrade 29, 418, 454 806,570 986,480,610 | — 52,551,048 
TRO 8 na te tee teen ee 21,544, 278 655,878 | — 951,024, 441 64, 982, 249 
TE ETE A. 19, 776, 370 841,769 | 975,123,476 | 78,276,282 
I D RUE REESE NERONE ! 97,596,352 1,254,983 | 1,079,074, 519 72, 784, 912 
A PS EDEN 38,315, 760 22,152 | 1,064,233, 601 | 68,597,143 


a Exports are for fiscal years from 1893 to 1896, inclusive. 
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Production of petroleum in the Appalachian oil fiel, 1889-1902, by States. 


[Barrels of 42 gallons.] 
Year. : NCC West Virginia. | Southeastern Kentucky and) roy, 
Ho e 21, 487, 435 544, 113 318, 277 5, 400 22, 355, 225 
e — — 28, 458, 208 492, 578 1,116, 521 6, 000 30, 073, 307 
DEYD EESE | 33, 009, 236 2, 406, 218 424, 323 9, 000 85,848, 777 
j|o M — Á— | 28, 422, 377 3, 810, 086 1,193, 414 6, 500 33, 432, 377 
LOBOS T ES | 20, 314, 513 8, 445, 412 2, 602, 965 3, 000 31, 365, 890 
jo e — aaa i 19, 019, 990 8,577, 624 3, 184, 310 1, 500 80, 783, 424 
A E 19, 144, 390 8, 120, 125 3, 694, 624 1, 500 30, 960, 639 
IO ir EEEE VS 20, 584, 421 10, 019, 770 3, 366, 031 1, 680 33, 971, 902 
A oae cu vicus 19, 262, 066 13, 090, 045 2, 877, 838 322 35, 230, 271 
ji m 15, 948, 464 13, 615, 101 2, 148, 292 5, 568 31, 717, 425 
1899... oes fors 14, 374, 512 13, 910, 630 4, 704, 934 18, 280 33, 068, 356 
1900. ici 14, 559, 127 16, 195, 675 5, 478, 372 62, 259 36, 295, 433 
E A 18, 831, 996 14, 177, 126 5, 471, 790 137, 259 33, 618, 171 
AA 13, 183, 610 13, 513, 345 5, 136, 501 185, 331 32, 018, 787 


This table shows a decrease in the production in 1902 as compared 
with that of 1901 of 1,599,384 barrels, the equivalant of 4.76 per cent, 
which was greatest proportionally in southeastern Ohio. 
not for the increase of 1,562 wells drilled in 1902, as compared with 


1901, this slight decrease would not be so conspicuous. 


division showing an increase was Kentucky and Tennessee. 


Were 1t 


The only 


PRODUCTION OF APPALACHIAN FIELD, BY MONTHS AND YEARS. 


In the following table is given the production of crude petroleum 
in the Appalachian oil field from 1896 to 1902, by months: 


Production of crude petroleum in the Appalachian oil field, 1896-1902, by months and years. 


8, 003, 285 
2, 567, 288 
2, 916, 677 
2, 862, 813 
2, 963, 001 
2,751, 409 
2, 921, 520 
2, 941, 578 
2, 644, 103 
2, 814, 972 
2, 590, 781 
2, 640, 744 


2, 614, 845 
2, 253, 491 
2, 629, 104 
2, 664, 668 
2, 759, 717 
2, 598, 349 
2, 825,398 
2,728,825 
2, 769, 060 
2, 860, 506 
2, 609, 453 
2, 705, 371 


———— a, o AS 


Month. | 1896. 
January ......... 2, 728,031 
February ........ 2, 529, 007 
March........... 2, 711, 228 
April o cecus 2, 933, 627 
May. nice 2, 888, 642 
June ............ 2, 916, 158 
July ieee 2, 972, 141 
August... ...... 2, 871,258 
September....... 2, 831, 647 
October ......... 2, 901, 921 
November....... 2, 745, 896 
December ....... 2, 942, 346 

Total ...... 33, 971, 902 


[Barrels of 42 gallons.] 

1897. 1898. 1899. 1900. ! 
2,754,788 | 2,816,744'| 2,492,679 | 2,918,175 
2,663,433 | 2,466,179 | 2,985,466 | 2,595,900 
2,935,595 | 2,864,640 | 2,736,784 | 3,004,813 
2,809,175 | 2,689,463 | 2,642,830 | 2,950,469 
2,902,598 | 2,714,522 | 2,825,254 | 3,148, 944 
2,990,516 | 2,595,599 | 2,796,098 | 3,068, 693 
3,035,361 | 2,573,112 | 2,845,149 | 3,100,319 
3,115,402 | 2,668,438 | 3,001,267 | 3,198,715 
3,085,348 | 2,579,174 | 2,839,983 ' 3,002, 998 | 
3,078,088 | 2,581,690 | 2,920,530 3,245,506 . 
2,983,642 | 2,527,960 | 2,863,429 | 3,009,503 
2,926,325 | 2,639,914 | 2,818,887 | 3,051,398 
35, 230, 271 | 31, 717, 425 


33, 618, 171 


32,018, 787 
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AVERAGE DAILY PRODUCTION OF APPALACHIAN FIELD, 1896-1902, By 
MONTHS AND YEARS. 


In the following table is given the average daily production in the 
Appalachian oil field from 1896 to 1902, by months and years: 


Average daily production of crude petroleum in the Appalachian ou field each month, 
1896-1902, by months and years. 


{Barrels of 42 gallons.] 

Month. 1896 1897 1898. 1899 1900 1901 1902. \ 
January ......... 88, 000 88, 864 90, 863 80, 422 94, 135 96, 880 84, 350 
February ........ 87, 206 95, 123 88,076 81,618 92,711 91, 689 80, 482 
March........... | &7, 458 94, 696 92, 407 88, 283 96, 929 94, 086 84,810 
April ............ 97, 787 93, 639 89, 648 88, 092 98, 349 95, 427 88, 822 
MÁY. II xA | 93, 181 93, 632 87,565 91, 137 101, 579 95, 581 89, 023 
June Loos RES 97, 205 99, 684 86,519 93, 202 102, 290 91,714 86, 612 
TUI 95, 875 97,915 83, 003 91,779 100, 010 94, 243 91, 142 
August .......... 92, 621 100, 497 86, 079 96, 815 103, 184 94, 890 88,027 
September....... 94, 388 101,178 85, 972 94, 664 100, 100 88, 137 92, 302 
October ......... 93, 610 99, 293 83, 280 94, 210 104, 694 90, 806 92, 274 
November....... 91, 529 99, 455 84, 264 95, 446 160,317 86, 359 86, 982 
December ....... | 94, 914 94, 398 85, 158 90, 932 98, 432 85, 185 87, 270 


Average monthly prices of Appalachian crude petroleum in 1901 and 1902. 


[Per barrel of 42 gallons.] 


1901. 1902. 

BU Tiona, | PennsyE | Corning. | Neweas-| miona, |Pennsr- | coming. | Neweas- 
A c see ua 81.341 $1.19) $1.02} $0. 941 $1.30 $1.15 $0. 98 $0. 90 
February ........... 1.40 1.25 1. 08 1. 00 1.30 | 1.15 . 98 . 90 
March did cues 1. 44 1.29 1.12 1.04 1.30 1.15 . 98 "90 
Aprilo cacostacicn 1.35) 1.20} 1.033 954 1.32) 1.173 1. 001 . 924 
MAY ¿si 1.224 1.074 . 903 82 1.35 1.20 1.08 .95 
JUDEA 1.20 1.05 . 88 80 1. 35j 1. 201 1. 03} . 954 
PUNY casei due Ev Eie 1. 28] 1.133 . 961 881 1.37 1.2 1.05 .97 
Auguüst.............. 1. 40 1.25 1. 08 1.00 1.37 1.22 1.05 .97 
September .......... 1. 40j 1. 251 1.083 1. 003 1.37 1.22 1. 05 .97 
October ............. 1. 45 1.30 1.13 1.05 1.431 1.28) 1.11; 1.031 
November .......... 1.45 1.30 1.13 1.05 1.531 1.381 1.211 1.131 
December........... 1. 36 1.21 1. 04 96 1.64 1. 49 1. 29} 1.331 

Average ...... 1.36 1.21 1.04 96 1.381 1. 233 1. 063 994 
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KANSAS. 


Condition of the industry .—There was a large quantity of new and 
productive territory developed in this State, operations being quite 
active in the latter part of 1902. Although no wells of the gusher 
class have been found, there has been a large percentage of profitable 
wells drilled, which produce from 10 to 35 barrels per day. These 
wells are comparatively shallow, ranging from 750 to 850 feet in 
- depth, and the drilling is inexpensive, as it is usually accomplished 
by what is known as a portable rig. The Kansas petroleum and 
natural-gas field is located in the southeastern portion of the State, in 
the counties of Neosho, Allen, Chautauqua, Montgomery, and Wilson. 

Formerly the production came almost entirely from Wilson County, 
in the vicinity of Neodesha, but the year 1901 developed the existence 
of the Chanute pool, in Neosho County, and the Humboldt pool, in 
Allen County. 

The production in all of the new pools in the State has suffered for 
want of transportation, which was remedied about the beginning of 
the year 1903 by the construction of a pipe line connecting the Chanute 
and Humboldt pools with the refinery at Neodesha. 

Qil-bearing formations. —The petroleum, as well as the natural gas, 
is found principally in a dark sand, known generally as a ‘‘sugar 
sand," which is usually 15 to 20 feet in thickness, the wells reaching 
this formation usually at about 800 feet. This sand is not always 
found—that is, it does not extend uniformly throughout all this por- 
tion of southeastern Kansas, but is subject to irregularities, so that 
the productive pools are found surrounded by barren territory. The 
general dip of the strata in this portion of the State is from west to 
northwest, subject to slight folds that are not generally apparent at the 
surface, but have been proved by leveling and careful measurement of 
the depth of the top of the producing horizon. 

All of the petroleum in southeastern Kansas comes from what is 
generally known as the Cherokee shales, a stratum about 450 feet thick, 
resting on the floor of the Mississippian or Eocarboniferous limestone, 
capped by the Fort Scott limestone. The most productive sand is 
found at from 50 to 75 feet above the base of the lower limestone. 

In certain districts in Kansas this Cherokee shale contains most 
valuable deposits of bituminous coal. In the oil and gas region it is 
made up principally of shale with thin beds of sandstone and limestone, 
near the bottom of which the principal oil and gas bearing sand is 
encountered. 

Above the Fort Scott limestone there is a series of shales known as 
the Pleasonton shales, about 250 feet in thickness, which in localities 
carry workable seams of coal, and which are in turn capped by sev- 
eral series of limestone, alternating with shale and sandstone. The 
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gradual dip of 15 feet to the mile to the west-northwest, as well as the 
general elevation of the surface in that direction, soon buries the Car- 
boniferous measures under the Permian, which in turn are capped by 
the Cretaceous. 

PRODUCTION IN KANSAS. 


The production for 1902 was 331,749 barrels; that for 1901 was 
179,151 barrels, a gain of 152,598 barrels, or 85 per cent. The number 
of producing wells in 1902 was 391; of this number 83 could not be 
operated, owing to want of transportation facilities. Inthe year 1901 
there were only 160 wells operated. From the present outlook there 
will be a much larger production secured in the future, since this is a 
reasonably sure territory and the wells are not expensive, as they are 
shallow, only requiring one string of casing, and there is an abundance 
of natural-gas fuel and a good supply of water. 

Indications seem to show that there will be in the near future a 
continuous production extending from Allen County, through Neosho, 
Wilson, and Montgomery counties, into Indian Territory. 

The total production of oil in Kansas, so far as records have been 
obtained, is as follows: 


Production of petroleum in. Kansas, 1889-1902. 


Yenr. Quantity. | Year. Quantity. 


Barrels. Barrels. 
A RR RR BOD | IRIE ed iod cnet te 113,571 
S DEMIA DEMENS 1,200 || 1897.00.22. cece eccceecccceccnccececccees 81, 098 
CU NEMO Get heer Netcasts wtih EET So AA AA 71, 980 
A II A er IN 69, 700 
TBO O IA A AN A A ON: 74,714 
PRO DEMON E ds MEA A 179, 151 
oo EM ROI RR PE | 44, 430 | TT T ac fetes RU PEOR EUER 331, 749 


The value of the petroleum produced in Kansas in 1902 was 
$292,464, an average of 88 cents per barrel. The average price per 
barrel received in 1901 was 84 cents. 

The following table gives the total output, the daily average pro- 
duction, and the average daily production per well in Kansas from 
1897 to 1902: 


Total and average daily production of wells in Kansas, 1897-1902. 


[Barrels of 42 gallons. ] 


— AAA ————— ———————— — 


Production, | 1897, | 1898. 1899. 1900. | 1901. 1902. 
—— => c m a ca X 
Production in year.............. | 51,097. 71 71,979.65 | 69,700.34 | 74,714 179, 151 331, 749 
Average daily production....... 22.19 197.20 190. 96 204.7 490. 8 908. 9 


Avene daily well production... 3. 58 | 2. 63 2.45 | 2.14 o. woacdbose 


- = Š a sr CES ED s umi ena ILI. VE gs i wH == Cle 
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The following table gives the monthly production in Kansas from 
1898 to 1902: 


Production of crude petroleum in Kansas, 1898-1902, by months. 


[Barrels of 42 gallons.] 


Month. 1898. 1899. 1900.. 1901, 1902. 

RC IQ Soccer —-———Á———— ee ed 7,602 5, 843 5, 061 9, 466 19, 684 
FeDPFUBEY a a 6, 384 5,531 4, 442 | 9,675 18, 079 
March ..... weed de pede E d LIEU MEL 6, 562 5, 956 4,901 13, 000 19, 377 
April ........... o 6, 973 5,374 4,828 14, 435 19, 523 
MV vues dí 6, 186 5, 788 5, 242 18, 706 18, 468 
PUNE EE A E sad 6, 570 5,581: 5, 334 16, 469 19, 142 
A orea iae P E E E EEG 5,2 5,701 6,45 | 16,497 | 20,373 
AURUM AS 5,537 6,633 . 7,373 13, 996 22,475 
Septembers a EEE gees 4,72 6,112 6, 356 14, 274 23,575 
Octobe docu can ccoo 9, 457 5, 956 8, 408 18, 411 38, 156 
NOV CMI DOF vico ad c dada 5, 224 5, 622 7,259 16,618 54, 490 
December A AA elo 5, 503 5, 603 9, 055 17, 674 98, 407 

TOUT e cuo ui eae Bah pad nya atte: 71, 980 69, 700 74, 714 179,151 | 331, 749 

IM REM MANC I NENNEN NE NA RE 


WELL RECORDS IN KANSAS. 


Number of producing oil wells in. Kansas at close of each year, 1897-1902. 


December 31— 
County. c A Pac MEE cu c M MM an A 
1897. 1898. 1899. 1900. 1901. 1902. 
AMIGO E E E a O AA E EEEE E E R6 
Chautauqua od dd AN xU Ets 3 4 6 10 
Montgomery... i: 0] 5 0L aw E odis 1 1 1 1 2 16 
NG06h0s cit REV LIENS 16 17 16 2i 51 170 
WS Milan Rd dos OE 5 64 65 78 100 108 
A Cae Pao matu A O A eiue eds 1 1 
TOD coves A eee ee 71 86 85 108 160 a 391 
a This total includes 83 wells w hich y were not vünped in 1902. 
Well record in Kansaa in 1902. 
Wells pro- Productive Productive: Z 
County i duetiveat , wells |Abandoned| wells at DENS 
; y. | close of , drilled in in 1902. close of in 19 
1901, 1992. 1902. eave 
P yo qe C —-—————— —— ——————— — e B0. Lo cer ec Son 86 9 
Chautauqua lit ci xr ERU RECS 6 4 | — taker lO secsmass 
Montgomery 4................ eee eae eee 2 E 16 1 
INGORNO cuna 51 ptc 170 15 
Wilson- icio i escis euis P QUU P nse 100 22 14 108 12 
Woodson 1 Ree aecpepche nn Ere pU EVE y amc E RR NEN Llei ida 
Told be 160 MS 14 b391 37 


aTwo gas wells in Montgomery County produced some oil in 1902; wells not ineluded in this table. 
> Of this total, 83 wells were not pumped in 1902, 
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INDIAN TERRITORY. 


Condition of the industry.—Operations in the northern portion of 
this Territory adjoining Kansas have been quite active during the last 
year. The southern border of the petroleum-producing area in that 
State has been gradually extended into the Territory, and a continu- 
ous producing belt has been fully established. Operations have been 
retarded owing to the governmental conditions imposed upon persons 
securing leases from the Indians who own the land in fee. A number 
of grades of petroleum, from the heaviest to the lightest, have been 
developed at various depths, from shallow and from deep wells. The 
only pool operated was that belonging to the Osage Nation, the oil 
from which has been transported by rail to Neodesha, Kans., and there 
refined. Other developments await further adjustment, in the near 
future, of the laws regulating the leasing of oil lands to operators. It 
is therefore expected that the year 1903 will develop a large amount 
of production, as many wells are now shut in that are known to be 
producers of considerable importance. 

The total production of crude petroleum in Indian Territory was 
37,000 barrels in the year 1902, valued at $32,190, or 87 cents per 
barrel at wells. This petroleum was produced from 13 wells located 
in Osage Nation, six of which were drilled in the year 1902. 

Owing to restrictions in the laws of the Creek Nation no petroleum 
was shipped from this field during 1902. There were 9 wells in this 
field in 1902, 5 of which were drilled in 1902. Two wells were drilling 
at the close of 1902. Of 7 wells in this field + are shallow, being only 
537 to 560 feet deep; 3 are 1,350 feet deep. The first sand was found 
at 560 feet and was 10 feet thick; the second sand was found at 1,400 
feet and was 25 feet thick. Gas is also found with the oil, the pres- 
sure being very strong, but it has not yet been tested. Very few 
wells are finished in shape to show their production, but those which 
are finished show a production of about 25 barrels aday. The oil is 
thin, is of amber color, is light in gravity, and contains a large 
percentage of illuminating petroleum. 

No petroleum was produced and shipped from the Cherokee Nation 
in 1902. However, operations were resumed early in 1908, and a pipe 
line is being laid from the wells to the railroad. The oil is black, with 
asphaltum base; its gravity is from 23° to 30° Baumé; about 20 per 
cent of it is illuminating, and about 60 per cent is lubricating oil. 
The sands are light gray and chocolate color, and are found at from 
65 to 250 feet in depth. "They contain no sulphur. 

The total number of wells, of both oil and gas, in the Indian Terri- 
tory at the close of 1902 was 29, 13 of which were drilled in 1902. 
In addition to these, 5 were in process of drilling at the close of 1902. 

The following are the conditions for leasing the Cherokee allotted 
lands for operating for petroleum and natural gas, established by the 
Secretary of the Department of the Interior, Washington, D. C. 
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All leases must follow the form approved by the Interior Department and must 
provide that only so much of the surface of land described as may be necessary to 
carry on the work contemplated shall be occupied by the lessees. All lessees must 
give bond guaranteeing payment of royalties and rents. The bond schedule follows: 

Forty to 80 acres, $1,000; 80 to 120 acres, $1,500; 120 to 160, $2,000. Each 40 acres 
above 160, $500 additional. The Secretary can raise the amount if he deems it 
necessary. No lease shall be sublet, transferred, or assigned without the consent 
and approval of the Secretary of the Interior. All leases shall provide for the pay- 
ment of advanced annual royalties in sums not less than 15 cents per acre per annum 
for one and two years, 30 cents for three and four years, 75 cents for fifth and each 
succeeding year for the term the lease is to run. All leases should provide for the 
payment of a royalty of 10 per cent of the value of all crude oil extracted from said 
land to be paid monthly, on or before the 25th of the month succeeding that in 
which it is produced, and the average value of the oil during the month in which it 
is produced shall constitute the criterion for paying the royalty. 

The royalty on natural gas shall be fixed by the Secretary at the end of each year, 
or oftener in his discretion. All lessees will be required to keep full and correct 
accounts of their operations and make report thereof promptly at the end of each 
month to the lessor and Secretary. The right is given to prospect for, extract, pipe, 
store, refine, and remove all such oil and natural gas, to use as much land as is nec- 
essary, also right to obtain enough water from the land, and to use natural gas or oil 
for fuel to carry on operations. The lessor is given free use of gas to light his resi- 
dence. If the lessee fails to pay the per acre royalty sixty days after it is due, the 
lease becomes void. The lessee must agree to exercise diligence in sinking wells for 
oil or gas and operate same in a workmanlike manner. He must commit no waste, 
and must surrender property at the termination of his lease. He shall not remove 
any buildings or improvements except tools, boilers, pipe lines, pumps, drills, 
engines, tanks, and machinery. The lessee shall not allow any nuisance committed 
on the property or any intoxicating liquor sold or given away. He must plug aban- 
doned wells so as to effectually shut off all water above the oil-bearing horizon. 
Amounts due for royalties shall be a lien on implements, tools, and movable machin- 
ery. If the lessee make reasonable and bona fide effort to find and produce oil in 
paying quantities and such effort is unsuccessful, he may at any time thereafter, with 
the approval of the Secretary of the Interior, surrender and wholly terminate the 
lease upon the full payment and performance of all existing obligations, provided, 
however, that the approval of such surrender by the Secretary will be required only 
during the time his approval of the alienation of the land is required. 


PRODUCTION IN INDIAN TERRITORY. 


The following table shows the production of petroleum in Indian 
Territory from 1891 to 1902, inclusive. 


Production of petroleum in Indian Territory, 1891-1902. 


Year. Quantity. | Year. Quantity. 
Barrels. Barrels. 

A Reet ere ee A A a. E dtutetuter | 625 
jr ia Cokes —Á—— es 80 i poo ———SÁ——MÁ—————P— ia 
1608 AM —  ——— À—— 10 | A A AA 
I804 A O dst Sade ats 130: 1.3900, ..0 cree va Eu rerRES LEV TEES 6, 472 
1806 EE usa Yes sh Rai. e d stew REM Dus FARNE A T A careers 10, 000 
1896 A p othe UI Mw eoe eset 190: 1 1009 sana reU we pu hse ER ER NE RICE i rade 37,000 


eS ee ee —_— — a a ee ee 


M R 1902——36 
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COLORADO. 


Condition of the industry. —There was great activity in the State 
throughout the year 1902. "The superior quality of the petroleum 
recently developed at Boulder, and its ready sale formed the incentive 
for a large amount of drilling over widely separated portions of 
Northern Colorado. Boulder, Fort Collins, and the older Florence 
field were the principal localities in which operations were active. To 
a smaller extent operations were active in Pueblo, Archuleta, and Rio 
Blanco counties; also in Routt County, and at Raton, near the southern 
boundary, in the northwestern portion of the State. 

The general results of the operations can not be considered satisfac- 
tory, as no productive well has been developed outside of the pools at 
Florence and Boulder and their immediate neighborhood. The finding 
of a productive well, known as the Otero well, + miles north of Boulder, 
has lengthened the field considerably. 

An important deep-test well was drilled in the Florence field south 
of the city, which, at the great depth of 3,650 feet, developed a very 
prolific oil pay below that found in the other wells. The old No. 49 
well, drilled in 1890, continues to produce 40 barrels per day. This 
well for several years after it was first opened produced at the rate of 
350 barrels per day, and has placed nearly 1,000,000 barrels of petro- 
leum to its credit. 

Three pay streaks are usually developed in this field, the first at 
about 1,200 feet in depth, the second at from 1,600 to 2,000 feet, and 
the third at from 2,600 to 2,800 feet. 

The formation credited with producing the petroleum in this pool 
and that of the Boulder district, is the Fort Pierre group of the Mon- 
tana Cretaceous. The Florence pool furnished nearly 98 per cent of 
the total production in the State in 1902. The petroleum is of a dark- 
green color, of good quality, and with a gravity of 31? to 32? Baumé. 
The productive wells drilled in this pool in 1902 numbered 15. "There 
were 26 dry holes, and 6 abandoned wells. At the close of 1902 there 
were 12 producing wells in the Florence pool and 4 in the Boulder pool. 


PRODUCTION IN COLORADO 


The production in 1902 was 396,901 barrels, valued at $484,683, an 
average of $1.22 per barrel, as compared with 460,520 barrels in 1901, 
valued at, $461,031, or $1 per barrel, a decrease of 63,619 barrels in 
quantity and an increase of $23,652 in value. The production of the 
Boulder pool amounted to only 11,800 barrels, which is a disappoint- 
ment, as the general average of the wells as reported should produce 
more than double this quantity. Toward the close of 1902 the ship- 
ments from this pool were very close to 130 barrels per day. The 
quality of the petroleum from the Boulder pool is superior to that of 
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any other west of the Mississippi River. Its gravity when fresh is 
42.5° Baumé, and it is similar to Pennsylvania petroleum in the per- 
centages of its refined products. The development of a large supply 
of fairly good crude petroleum in Colorado and Wyoming would, 
owing to their location in the United States, be desirable because of 
the long distances the petroleum has now to be shipped by railroads 
to reach the western markets. The demand for refined petroleum is 
growing ata rapid rate in the great inland section of this country, and 
will probably continue to increase for many years. 

In the following table will be found a statement of the production of 
crude oil in Colorado from 1887 to 1902: 


Production of crude oil in Colorado, 1887-1902. 


Year. Quantity. Year. Quantity. 
Barrels. Barrels 
1881 cerae e bee take de ea E 76,295 ROG Cien Les Ra ta ae cues Suan ER iE 361, 450 
O — — 297/619: BOG oes esa etse ctteu t s rd weeds 381, 034 
VERO secs eee A tee d e BT ATG ROR S oes te rts ca onan eam eis os Bata 444, 383 
1890 ........... dida cuin Ate ades eee mene 368, RIS ROD coca ed setate EE ee waste ELS 390, 278 
»po ODE E TER 817,385 
1592 ssn A iau a S 824, 000 PU d ge e LEA 460, 520 
A csredeutate tenth ed Red Ceu duca ues VERS MB P" -—-———- 896, 901 
DRO ————Á—— to  — 515, 746 
OU ves ornate nee s xs usd te weet 6, 852, 
1808 40. cet ees eee ee ees 438, 232 | vb 
WYOMING. 


Condition of the industry.—There is in this State a considerable 
amount of petroleum developed, which at present lacks a market. 

The known petroleum fields are widely distributed over the State 
from the southwest to the northeast corner. 

The most active work during the year was in Uinta and Sweetwater 
counties in the southwestern portion of the State. At Spring Valley, 
in the first-named county, the Union Pacific Railroad drilled for water 
early in 1901, and unexpectedly developed a deposit of very remark- 
ably pure petroleum, an analysis of which is shown on a following 
page. A number of wells drilled in this county failed to produce 
more than a small quantity of this high-grade petroleum. 

The only regular production in the State comes from 10 wells drilled 
by the Pennsylvania Company at Salt Creck in the northeastern part 
of Natrona County, 50 miles north of Casper, where a small refinery 
is located, the oil being hauled from the field to the refinery in tank 
wagons. Operations in this field showed a considerable increase, 
amounting to 850 barrels, in 1902 over 1901. There are numerous 
petroleum seeps in the western central portion of Natrona County and 
an outcrop of oil-bearing sandstone in the Rattlesnake Range. 
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About 4,000 barrels of heavy petroleum were produced by an 
English syndicate in the Popo Agie district, near the center of Fre- 
mont County, from spouting wells recently drilled in that locality, 
which was used principally for fuel and lubrication in drilling new 
wells. There are a number of gushers in this district, several of 
which were completed in 1901 and 1902; the remainder are much 
older, having been drilled in 1884, but they still flow petroleum nat- 
urally when the gate is opened. The specific gravity of this petroleum 
is from 29? to 25% Baumé; it flashes at 95? F., and ignites at about 
135^ F. There is a prospective field near Newcastle, in Weston 
County, which awaits development. Near Bonanza, in Bighorn 
County, a well was recently completed which gave indications of being 
a fair producer of a superior grade of petroleum said to produce 50 
per cent of illuminating oil. 

The problem that now confronts most of the operators in this State 
is the question of transportation and market for a large quantity of 
the heavy oil which is known to exist in quantity in several localities. 
They are far away from any large population or manufacturing dis- 
tricts or lines of transportation leading directly to consumers. It 
must also be remembered that Wyoming is abundantly supplied with 
bituminous coal of good quality. All of these conditions operate to 
retard the more active development of petroleum in this State. 


PRODUCTION IN WYOMING. 


There were produced in 1902 in Wyoming 6,253 barrels of crude 
petroleum, valued at $43,771. The wells which produced this oil are 
10 in number and located in Natrona County. There are 55 feet of 
producing sand of fine texture. There has been no perceptible dimi- 
nution in any of the wells since they commenced producing. 


Production of petroleum in Wyoming, 1894-1902. 


Year. Quantity. Year. Quantity. 
Barrels. Barrels. 
IB A a e Ea 2,000 1 10005 Ca ences. ves eo a e i i acu Ea ke 5,450 
ít rc 8, 455 | TOO Sette as set ence va I ene ga SEES 5, 400 
IBUD LU e rri. tah pe RE DUE VEO dud p s des 2 SIS A 1 cista eau tan scu ups x Ud sab es a6, 253 
A O E 3,650 7 
' Total n ovx d He s Xo 40, 4t 
IN 5,475 B an 
TED sik A ae vnnive teases 5, 560 | 


aln addition to this quantity 4,000 barrels were produced in the Popo Agie oil district in Fremont 
County and used for lubricating and fuel purposes in the development of oil wells, and also the Union 
Pacitlc well at Spring Valley produced about 2,500 gallous; but as there was no market for this pro- 
duction it was not included in the table. 
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The following analysis of the Spring Valley petroleum has been 
made by Dr. F. Salathe. 


Analysis of Spring Valley, Wyoming, crude petroleum, by Dr. F. Salathe. 


Constituent. Per cent. 
Naphtha 60° F., (gasoline and benzine)............... "oO ee ee re ere 27.00 
Water white kerosene 45° B., 145° flash, 172° fire... 0 ec cc cece ee cc cece cn ros 25. 50 
Signal and headlight, 40° B., 300° fire... 2. ccc ccc cee ence ere emer 7.00 
Lubricating a reduced stock 23.59 Bu... cee ccc cece cen eee sa seem reme 40. 50 
TOÀ] «aane ue Du uude deest Susa de a EE A BOLD Une elisa s Le. 100. 00 


a Amount of paraftin in reduced stock, 18.5 per cent. 
Color of crude, olive green. 
Specific gravity, 0.8329. 
Flashes at a temperature below 60° F. 


Distillation of Spring Valley crude petroleum, by Wilbur C. Knight. 


Number. Temperature. ped s Remarks. 

lo user ts e UR ME ARUM er Ra RE diee pi MEE EN E Y dd 77° to 1309 C ..... 0. 7230 | Oll at 15° C. 
> NEUE TEENS A aE O 130? to 1709 C ..... . 7540 Do. 
A E O 170? to 200° C ..... . 7800 Do. 
dios aye ater Sed oe cbe s Ruben e eus di eaedem a ta e AS 200? to 2599 C ..... . 8040 Do. 
Dr NT ee ang soe Oud ou eee Da eda 259° to 2929 C ..... . 8190 Do. 
Pr TC 2929 to 3209 C ..... . 8340 Do. 

A | 820? to 3509 C ..... ¿8470 | Oil at 18° C. 

B eoscdusd hee REC eee be cee EUR ee LA eta pied s e nU e seen 350? to 3709 C ..... .8580 | Oil at 229 C. 
Se oa Og Ne te ee aaa cute oua ad SP D LEE S EE 370? to 3809 C ..... . 8640 Do. 
TU Gd oko VEU duce Re salad d'a nar eA Sawer 380? to 400° C ..... . 8880 Do. 


a A little more than 5 per cent. This oil is practically gasoline, kerosene, and paraftin. Estimates 
of the percentages of paraflin range from 10 per cent to 15 per cent. Both the gasoline and kerosene 
are of excellent quality. - 


Color, light green. 

Specific gravity, 0.8176 (429 B.). This sample was taken from the first strike, and is a lighter oil 
than was found at a greater depth. 

Flashes at u temperature below 55° F. 


MISSOURI. 


During 1902 some little excitement was created by the discovery of 
oil at Belton, Cass County. There are three companies in the district, 
but very little oil was produced and sold in 1902. "The oil is high- 
grade lubricating, and is worth $3 a barrel at the well. The wells, 7 
in number, are shallow, being from 341 to 490 feet deep. Gas is also 
produced, and the town of Belton is partly supplied with this fuel for 
heating and lighting. The following analysis of the oil from these 
wells, by Professor Frankforter, of the University of Minnesota, shows 
it to be a high-grade lubricating oil: 
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Analysis of petroleum from Belton, Mo. 


Constituent. Per cent. 
Light oil between kerosene and gasoline...................... eee nce ene eee e cence rre 10 
Burning oil (kerosene) oie aoe he eae RE RN Boece it eee Ru uae eee A A 19 
Lubricating oil with paraftin Dase: cosacos ede ewe saes | 53 
Residuum consisting of 10 per cent tar and 8 percent paraflin, with only a trace of inor- | 
BADIA TE: ee oe hi Seek ua e ae eo d else etd oho) ub ea AA tase ed Eee Misa d 18 


The production from this new district added somewhat to the small 
quantity that has for many years been produced, and still continues to 
be produced, from a well located in Bates County. There are numer- 
ous indications of petroleum in the Eocarboniferous limestone in the 
neighborhood of Joplin and elsewhere in this State. 


Production of petroleum in Missouri, 1889-1902, to which that of other States has been 
added since 1898. 


Year. Quantity. Year. Quantity. 
Barrels, Barrels. 

Tg A eS CTE Cee Ee ee Ee 20. BI. NR DURER 13 
A RR A A va breite ashes 19 
TRO A E E Ute etat asd iu Br roca suelo itu A aE 10 
1804 A estas UNUS S 10r 15-1800 cere ro Sere cee Ux cedes See ec a 132 
IA a o de 50-1 1900. a Aa a 1, 602 
DRO in e E e n — MR! 8 | POUT MUN b2, 335 
IRI Lis ea seus eu DERE RI E RITE 10 i 1902 52 b O E Reti wt ate o 857 


a Includes the production of Michigan. 
b Includes the production of Michigan and Oklahoma Territory. 


MICHIGAN. 


The production of petroleum in this State fell off in 1902, compared 
with the production of 1901, both of which were insignificant. 

The source is the Corniferous limestone which has produced petro- 
leum for many years in Canada. "The production in Michigan is at 


Port Huron. 
OKLAHOMA TERRITORY. 


There are many natural petroleum seeps in this Territory, but noth- 
ing in the way of established production of petroleum was reported 
for 1902. "There is some oil produced in this Territory quite near the 
line of Indiun-Territory. In addition, numerous springs and wells in 
this Territory have indications of petroleum. Liquid and solid asphalt 
have also been found in shafts and water wells. Guthrie, Lawton, 
Fort Sill, Richards, and Granite have all more or less natural vents, 
showing both petroleum and natural gas, and in all probability a few 
years will sce this Territory placed on the list of regular producers. 
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ALABAMA. 


Numerous tests throughout this State during the years 1901 and 1902 
have thus far failed to find petroleum in paying quantities, although 
some of these tests have found shows of oil and slight flows of natural 
gas. Anumber of wells were put down in Washington and Mobile 
counties, in the southwestern portion of the State, which were unsuc- 
cessful in finding anything but traces of petroleum. Wells were also 
drilled in Madison, Clarke, Walker, and Calhoun counties, in the 
northern portion of the State, which did not find any petroleum of 
commercial value. Operations are still in progress in Madison County. 
The well in Calhoun County, near Piedmont, was drilled to a depth of 
1,454 feet, at which point the hole was plugged. Some natural gas 
was developed between 800 and 1,000 feet. 


LOUISIANA. 


Condition of the ¿ndustry.—The year 1902 gave this State a distinc- 
tive place among those producing petroleum. Although there was 
some production in 1901, there were no sales of petroleum, and there- 
fore no credit could be given. The production and sales in 1902 
amounted to 548,617 barrels, valued at $188,955, at the rate of 34.4 
cents per barrel. There was a large amount of drilling in the search 
for petroleum over a considerable area in the southwest portion of the 
State. The most successful development was near Jennings, 90 miles 
east of Beaumont, Tex., and 190 miles west of New Orleans. Several 
promising wells also were drilled near Welch, 12 miles west of Jen- 
nings. More or less developments, showing petroleum and natural 
gas in small quantities, were made at Calcasieu, Lake Charles, Cowley, 
Lafayette, and Sulphur. In drilling test wells several other locali- 
ties have developed outbursts of natural gas, accompanied by slight 
showings of petroleum. The first well of importance was drilled 
near Jennings, the pool being 6 miles northeast of that station, in 
Acadia Parish. 

In August, 1901, at a depth of 1,822 feet, a bed of loose sand con- 
taining petroleum was tapped. T his well flowed spasmodically large 
quantities of petroleum and sand to a height many feet above the 
top of the derrick. Owing to an accident, this original well had to be 
abandoned. There were at the close of 1902 + pumping wells and 1 
flowing well in the Jennings pool, 4 wells preparing to pump, and 2 
drilling wells, a total of 11 operations. The difficulty in this pool is 
the strong gas pressure and the loose sand saturated with petroleum, 
which clogs up the casing so completely as to shut off all outflow. 
This difficulty has been overcome to a great extent by the perforation 
of the lower joint of the casing or by inserting a perforated liner at 
the bottom. No solid material is encountered in drilling wells at this 
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locality, the formation consisting of series of sand-clay and ‘‘ gumbo.” 
The petroleum is about 26° Baumé in gravity and is superior in 
quality to that produced at Beaumont and Sour Lake. Dry holes 
have been developed to the east and south of the productive area. 

About 12 miles west of Jennings the pool at Welsh is located. 
There is every indication that a producing area has been developed at 
this point, as several wells have found petroleum, although the same 
difficulty found at Jennings exists here also, namely, a bed of loose 
sand associated with the petroleum, which has thus far interfered with 
the output of the wells. 

Tankage has been erected at both Jennings and Welsh, and at Jen- 
nings the pool has been connected by a pipe line with the railroad and 
also with tide water. A market has thus been secured, as the sugar 
refineries and other manufactories located along the coast and up the 
Mississippi River have in many instances discarded coal for fuel oil. 

From the indications existing in many localities over a large portion 
of southwestern Louisiana, it is reasonable to predict that this State 
will in a few years produce a large quantity of petroleum. 


PRODUCTION. 


The following table shows the production in 1909: 


Production of petroleum in Louisiana in 1902, by months. 


Month. Barrels. |, ; Month. Barrels. 
MAY EE 25,000 | ‘OClODOT 2. scanegi chet ose eren nen sede 81, 257 
JUEGA uu oce ed Pur ox et er eque beue 00,000: | November opi sd re e SR nest 70, 707 
A EE ee eos e iere cpi cal 75,000 || December ............ceeeeee re ee 75, 036 
BUCS RE a 92, 894 
| Total siio enu aaa 548, 617 
Septem bët EMT" 68,723 | i 


I 


The average price was $0.3445 per barrel. "This oil was produced 
from five wells, all of which were completed in 1902. 


TEXAS. 


Condition of the indwustry.—The close of the year 1902 almost com- 
pleted the second anniversary of the discovery made by the great 
Lucas well on the Coastal Plain of Southeastern Texas, within a few 
miles of tide water. Since that event not less than $10,000,000 has 
been invested in wells, pipe lines, refineries, and tank vessels. Over 
24,000,000 barrels of petroleum have been brought to the surface from 
the heretofore unknown reservoirs in the vicinity. 

The production in 1902 including that stored in tanks was 18,515,017 
barrels. Of this total about 7,300,000 barrels were tanked, leaving 
11,215,007 barrels as the quantity consumed locally or shipped from 
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the State. This amount of production places this State second in the 
list, next to Ohio, which is first, in the order of production by States. 

This large production has had its far-reaching influence throughout 
the petroleum producing regions of the entire world. The sudden 
development of this large amount of petroleum, requiring the storing, 
the transportation, and the marketing of this quantity in so limited a 
time, is certainly a monument to the ability and enterprise of those 
engaged in the industry. 

The present known deposits of setole and the numerous possi- 
bilities that underlie both the great Coastal Plain and the elevated 
localities far inland make it impossible to measure its future possibili- 
ties in the way of developments. This wonderful reservoir of cheap 
fuel must increase the present industrial activity and invite many new 
industries which will add materially to the prosperity of this already 
prosperous State. 

The chief market for this petroleum in 1902 was as fuel, mueh the 
largest portion being distributed by tank cars on the railroads and & 
considerable part being used as a manufactured gasenricher. A very 
considerable quantity was transported by pipe lines from Beaumont 
and Sour Lake to Port Arthur and Sabine Pass, where it was loaded 
into tank vessels and transported to New York, Philadelphia, and New 
Orleans; smaller quantities were transported coastwise to Morgan City, 
Dell Isle, and Gretna, La., also to Tampa, Fla., and to Havana, Cuba. 
A very considerable quantity, also, was shipped in large tank vessels 
to Plymouth, and Dover, England, principally for use as a fuel after 
the more volatile portions had been removed; a portion also was mar- 
keted abroad as a gas oil for enricuing manufactured gas, for which 
latter purpose it has been very successfully applied. 

At the seaports of Port Arthur and Sabine Pass, the former being. 
18 and the latter 25 miles south of the Beaumont pool, several exten- 
sive refineries have been erected for the separation of the more volatile 
constituents from the crude petroleum. About 30 per cent of the 
lighter products are removed by distillation, which leaves a safe 
export petroleum. The main bulk of the lighter products find a market 
as gas oil after a comparatively small percentage has been converted 
into illuminating petroleum. The general average specific gravity of 
Beaumont petroleum is 27? Baumé equal to 0.92. The lowest tem- 
perature at which this petroleum gives off an inflammable vapor, or the 
flash point, is 120° to 160° F., the difference being due to the length 
of time it has been exposed to the air. 


BEAUMONT DISTRICT. 


GENERAL CONDITIONS. 


During the first six months in the year 1909 the wells in the Beau- 
mont pool continued to flow naturally and to produce large quantities 
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of petroleum. A very destructive conflagration, involving the loss of 
$200,000 worth of material and temporarily interfering with the pro- 
duction, occurred in the early part of the year. 

The presence of a large amount of water in the oil-producing sand 
about the 1st of August began seriously to affect the production of 
the wells. This water was forced into the strata by the rotary system 
of drilling, as numerous wells were being drilled. Salt water, in some 
instances, also made its appearance in considerable quantity. . 

About the 1st of July many of the wells in this pool ceased to flow 
naturally, as the pressure from the natural gas had been exhausted by 
the numerous wells so closely crowded together. For several months 
these wells were revived by the artificial method of pumping natural 
gas or air into the space in the rock above the oil. 

This was practiced with success until the main body of the oil was 
reduced to a lower level in the wells and the space became too large 
for individual wells to be helped in this way. Toward the close of 
the year pumping was generally resorted to, although there were a 
few spouters which were probably connected with an untapped reser- 
voir of gas and which continued to gush out the petroleum in consider- 
able quantities after many of the original gushers had begun pumping. 
A number of wells have been drilled deeper to a lower pay. The 
remaining oil must be won by the slower methods of pumping, as the 
gas pressure has been exhausted. The pumping wells average between 
300 and 400 barrels per day. 

As nearly as can be ascertained about 110 wells were pumping at 
the close of 1902, 20 were being connected up and drilled deeper, and 
10 new wells were being drilled. Over 380 wells have been drilled in 
this pool since the discovery of the original well January 10, 1901, by 
Capt. A. F. Lucas. At this date this remarkable well began to spout 
unexpectedly, forcing out the water and over 1,000 feet of 4-inch 
tubing, and sending a solid column of petroleum 6 inches in diameter 
to a height of 160 feet after wrecking the top of the derrick. Until it 
was capped and the flow shut in on January 19, the production of this 
well for the nine days it was uncontrolled was not less than 75,000 
barrels per day. 


PHYSICAL CONDITIONS OF THE BEAUMONT DISTRICT. 


About 4 miles southwest of the city of Beaumont a slight mound, 
known as Spindle Top, rises from the monotonous coastal plain. 
Early explorers were attracted to this locality by the existence of 
several small flows of natural gas, which had been known since the 
early occupation of the country. There were also three springs on 
the mound, the water of which was more or less charged with acid and 
sulphate of iron. Small crystals of native sulphur were also found on 
the surface by the early explorers. The elevation of this mound is 
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only about 15 feet above the general surface of the plain; its general 
contour is elliptical; the longer axis is about 3,300 feet and its breadth 
about 2,500 feet, and its area is less than 180 acres. "The elevation of 
the summit is about 40 feet above the level of the sea. This area has 
produced all of the petroleum credited to the Beaumont district, and 
it is surrounded by a circle of dry holes, several of which have been 
drilled to a depth of from 2,500 to 3,000 feet, at that depth failing to 
find the productive strata or any indications of it. 

In past years, before the Lucas well was put down, two attempts to 
drill wells were made, and one of these wells was located only 200 feet 
from the Lucas gusher. By a series of mishaps these holes were lost, 
and the project was for the time abandoned. 


SOUR LAKE DISTRICT. 


DEVELOPMENT OF THE DISTRICT. 


One of the most important events of the year was that of fully 
determining the existence of a large pool of petroleum at Sour Lake, 
in Hardin County, 20 miles northwest of Beaumont, which in quality 
closely resembles the petroleum produced in the Beaumont pool. 

A number of shallow wells, probably five in all, were drilled in this 
locality previous to 1901. "The earliest development dates back to 
1893. "Three of them found a small amount of heavy petroleum of 
16? gravity in a loose sand at about 230 feet. During the summer 
of 1901 the J. M. Guffey Company drilled a well in this locality that 
gave spasmodic flows of loose sand and mud accompanied with con- 
siderable petroleum and some gas at a depth of about 900 feet. 
Several pockets of gas were found that gave temporary flows in this 
manner, completely filling the casing for 700 feet or more. It was 
finished at 1,200 feet. In November a well was completed to a depth 
of 1,500 feet for the Great Western Oil Company, by Mr. Neil Sinclair, 
contractor, which encountered more or less loose sand alternating 
with clay and beds of gravel. Between 850 and 880 feet a sand was 
encountered which gave a big flow of hot salt water impregnated with 
sulphur; the water was at a temperature of 100° and was accompanied 
with some petroleum. At 1,040 feet four distinet petroleum sands 
were encountered, each about 10 feet thick and separated by & hard 
crystalline sand. The lowest of these sands contained some petroleum, 
followed by another flow of hot salt water over 100? in temperature. 
Then followed shale with boulders and some petroleum at 1,080 to 
1,090 feet. From 1,090 to 1,400 feet there were hard and soft sands, 
the upper portion being very fine, and finally the last 100 feet was a 
series of beds of iron pyrites 5 to 10 feet in thickness, separated 
by beds of clay. None of these measures contained any signs of 
petroleum. 
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About the middle of March, 1902, the Great Western Oil Company 
secured a gusher at a depth of 683 feet, located near the original wells 
about 400 yards north of the hotel building at Sour Lake. After 
penetrating 40 feet of very nice oil sand, upon which the 8-inch casing 
rested, the 6-inch casing was pulled back and the well began to flow 
vigorously. : 

Three times after it was cleared it flowed a solid 8-inch stream 25 
feet above the top of the derrick. This well is like the first one, except 
that it has much more vigorous, spasmodic flows, accompained with 
loose sand, which interrupts the flow of the petroleum and renders it 
difticult to keep the bore hole unobstructed. This sand has to be 
bailed out, and the valve closed for a time; then when the valve is 
suddenly opened the well will flow furiously. 

During the year 1902 a number of wells had been completed, which 
produced from 500 to 10,000 barrels per day, the value of the field 
being thus fully established, although more or less trouble was experi- 
enced from choking of the wells by loose sand and boulders. 

By the close of 1902 the J. M. Guffey Company had completed a 
pipe line connecting this district with Beaumont and another line was 
in process of construction. It is confidently predicted that this pool 
will add very greatly to the production of Texas in 1903, as the area — 
now known is eight times as large as that of Spindle Top and the 
limits have not yet been reached. 


SARATOGA DISTRICT. 


Twelve miles northwest of Sour Lake the Saratoga pool is located, 
in which a few fair producers have been developed, whose production 
per day has been estimated at from 25 to 500 barrels of oil of a specific 
gravity of about 18° Baumé. Only a limited amount of tankage has 
been erected in this district, and the capacity of the wells has not been 
fully established. Their depth is from 980 to 1,020 feet. 

Indications seem to warrant the probability that this pool will be a 
prominent factor in the future, as it is operated so far by large and 
conservative companies who have had experience and will avoid the 
wasteful methods of development practiced in the Spindle Top pool. 


CORSICANA DISTRICT. 


This pool is located at Corsicana, Navarro County, 200 miles north- 
west of Beaumont. Since 1897 it has produced over 500,000 barrels 
of a very superior crude petroleum very different from that found 
elsewhere in the State. 

The output has shown a slight decrease in the last two years, and 
fewer wells have been drilled. 

The greater portion of the petroleum comes from a depth of 1,010 
to 1,040 feet in a loose-grained quartz sand, in which foraminifera or 
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microscopic fossils are found. This bed of sand ranges from 15 to 30 
fect in thickness, and is capped by an almost continuous deposit of 
Ponderosa clay and marl. There are a few limestone concretions found 
near the surface. The original wells produced from 10 to 30 barrels 
per day when first opened up, and they are now producing about one- 
half of that amount. 

The area of the original field, as now developed, begins just south- 
east of Corsicana, near the old reservoir, and extends in a general 
northern direction, taking in a large portion of the town and extend- 
ing almost north for 4 miles, with an average of width of over 1 mile, 
the western boundary being very close to the line of the Southern 
Pacific Railroad. This field is fully equipped with all the modern 
appliances, including gas engines in some instances, for producing 
petroleum in an economical manner. 

During the early part of 1901 a field of heavy petroleum was devel- 
oped 5 miles due east of Corsicana, and also at Powell, 3 miles farther 
east on the St. Louis, Arkansas and Texas Railroad. Some of these 
wells that produced over 100 barrels per day when first opened up are 
now producing only from 3 to 8 barrels per day.. 

Most of the wells find this heavy petroleum at a depth of 700 feet. 
A few to the east have found heavy petroleum at a depth of 400 feet. * 

The following analysis is given of Corsicana crude petroleum of 
0.8206 specific gravity, bv Mr. F. C. Thiele, in the Oil, Paint, and 
Drug Reporter: 


Analysis of Corsicana petrolera, 


T Specific 

Per cent. gravity. 
Naphtlia ...... UNS M e et uia dd ttam Eu ad runs di ce a esie 10.8 0. 710 
Kerosene (illuminating product principally)..................llllllll c.l lesse 91.5 . 796 
ROSIQUUI odisea e ab E VQ | 31.7 . 905 
TOU D S osse li Sn 1005 Mesetas 


BEXAR COUNTY DISTRICT. 


Only a small quantity of heavy petroleum was produced in this pool 
in 1902. It came from wells 600 to 800 feet in depth near San 
Antonio and supplied a small local demand. 


NACOGDOCHES COUNTY DISTRICT. 


Numerous shallow wells were drilled prior to 1895 near Oil Springs 
in Nacogdoches County some 12 miles southeast of the town of Nacog- 
doches. There has been a considerable outlay in drilling wells, estab- 
lishing receiving tanks, and building a pipe line, all of which has been 
practically abandoned. Only a very limited quantity supplying a local 
demand is now marketed. 
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PETROLEUM-PRODUCING LOCALITIES OF TEXAS, BY COUNTIES. 


The localities in which petroleum has thus far been developed in 
Texas, in greater or less quantity and of different density and compo- 
sition, are arranged by the following alphabetical list of counties. 
The list is taken from Bulletin No. 18 of the University of Texas. 


ANDERSON COUNTY: 
New Palestine. Sand impregnation. 
Bastrop County: 
Near Elgin. 
BeLL County: 
Western part. 
Small quantities near Belton. 
BEXAR County: 
Dulnig Place, 7 miles south of San Antonio. 
J. Linn Survey, 10 miles south of San Antonio. 
Brazoria County: 
Kaiser Mound, near Columbia. 
BnEWsTER COUNTY: 
Six miles east of Terlingua, in bituminous shale. 
Brown County: 
Brownwood. 
BuURLESON County: 
Near Rita. 
CALDWELL County: 
Near Lockhart. 
CLAY County: 
Two miles from Hurnville, north of Henrietta. 
COLEMAN County: 
Near Trickham. 
Cookr County: 
Muenster, west. 
CORYELL County: 
Gatesville. 
Denton County: 
Reported 6 miles from Denton. 
Drvar County: , 
Piedras Pintas, near Benavides. 
Epwarkps County: 
Reported near Rocksprings. 
Er Paso County: 
Twenty miles north of Vanhorn, in smal] amount. 
GONZALES CoUNTY: 
Near Ottine. 
GRIMES COUNTY: 
Near Keith. 
Lamb Springs neighborhood. 
HARDIN County: 
Saratoga. 
Sour Lake. 
JACK COUNTY: 
Ten miles north of Jacksboro. 
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JEFFERSON COUNTY: 
The Beaumont field. 
Live Oak County: 
Atascosa Creek, 12 miles north of Oakville. 
McCuLLocH County: 
Near Milburn. 
McLENNAN COUNTY: 
Near Waco. 
McMuULLEN COUNTY: 
Crowther. 
MEDINA COUNTY: 
Near Dunlay. 
MoNTAGUE County: 
St. Jo, east. 
NACOGDOCHES COUNTY: 
Oil Springs, 6 miles south of Melrose. 
Chireno. 
NAVARRO COUNTY: 
The Corsicana field. 
The Powell field. 
Frost. 
Nueces County: 
Puerto-Richard King’s Ranch. 
Paro Pinto COUNTY: 
Near Strawn. 
One mile north of Mineral Wells. 
Pecos County: 
Fifteen miles northeast of Fort Stockton. 
Twenty-two miles north of Fort Stockton. 
Reeves County: 
Pecos Valley, above and below Pecos City. 
Nine miles north of Toyah. 
SAN AcGustTinE COUNTY: 
San Augustine. 
SHELBY COUNTY: 
Near Timpson. 
TARRANT County: 
Near Fort Worth. 
Travis County: 
Walnut Creek, 9 miles north of Austin. 
Wi1s0n County: 
Sutherland Springs. 


515 
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PRODUCTION OF PETROLEUM IN TEXAS. 


The production of petroleum in Texas since 1889 has been as follows: 


Production of petroleum in Texas, 1889-1902. 


Year. Quantity. Year. Quantity. 
Barrels. Barrels 

o A cen ora scnaeeee howe cesaks Lb sr EE 65, 975 
|: HOPED PT 54.]|- e E E duet rite ndis 546, 070 
TBO) RR ee net secon aha eecaces A A sa baneese S O 669, 013 
18592 ico cewwezkAexsd euge: a A RUNE E 4335: 11-1900. ict no erae TED ROCEQ EAE SIDE are ita n 836, 039 
IROT. A vin uU PEEL ERES E CC bO- POO bec ete PAUTAS RU R E EE 4, 393, 658 
1894 Ad A a b EXER PCL EET EAS NS 18, 083, 658 
IN SS NA 50 
E O A 1,450 Total ..........................-. 24, 596, 224 


This table gives the total quantity of crude petroleum produced and 
sold in 1902 as 18,083,658 barrels. In addition to this quantity 431,359 
barrels were held in tanks by the companies which produced it, making 
the total production for the State 18,515,017 barrels in 1909. It is 
estimated that at the close of 1902 storage tanks contained about 
7,300,000 barrels, leaving 11,215,017 barrels as the quantity which was 
either used locally or shipped from the State. "The total production 
in 1901, excluding stocks, was 4,393,658 barrels. The gain of 1902 
over 1901 amounted to 311.6 per cent. "The value received for crude 
petroleum in 1902 amounted to $3,998,097, or 22.11 cents per barrel. 
Compared with 1901 the total value shows a gain of 220 per cent. 

In the following table is given a statement of the production of 
crude petroleum in Texas in the year 1902, by districts and months: 


Production of crude petroleum in Texas in 1902. 


[Barrels of 42 gallons.] 


Month. Baume Corsicana. | Powell. Pais Total. 

o A AN 1, 330, 498 51, 532 B TS AO 1, 884, 143 
February ours onde giis ERES EE nh RES 1, 289, 476 | 48, 960 2,548 ee 1, 340, 984 
Marcas 1, 212, 902 | 50, 486 A 1, 266, 138 
A O 1, 281, 652 | 51, 425 3,804 .......... 1, 366, 881 
MOSTRO Te E E aE a n | 1,373, 968 51, 900 4,855 cese eds 1, 430, 723 
A Lm urne LAE MEET 1, 361, 541 48,833 | 4,423 L.......... 1, 414, 797 
DUNG te pesnie A ees 1, 359, 126 47, 804 3,695 |.......... 1, 410, 625 
AUEU LL 6s eh etuxsM ee DEPO Rcs siege sees 1,435, 688 | 45, 507 4,383 |.......... 1, 185, 578 
September.. o cessisse ex tua Er nw eau eodd 1,523,241 45, 397 4,273 6, 106 1, 579,017 
October c oso fci oer tao esr n ie ee 1,938, 974 44, 835 4,586 | 11,574 1, 999, 969 
November uio dove A NUR E aaa 1,831,135 41, 960 4, 864 11,374 1, 889, 333 
December 22.2015 cede eror eor UL iva geasrdtes 1, 482, 748 42, 420 4,518 | 15,784 1, 545, 470 

Total ci ssec a a17, 420, 949 571,069 | 46,812 | 44,838 | 518,083, 658 


a In addition to this quantity 431,359 barrels were produced and were still on hand and unsold by 
the producing companies in 1902. 
b Includes a small amount of petroleum produced in Bexar County. 
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The following table gives a statement of the production and value 
of crude petroleum at wells in Texas in 1901 and 1902, by fields: 


Production and value of petroleum in Texas in 1901 and 1902. 


[Barrels of 42 gallons.] 


1991. 1902. 
Field. 

Quantity. | Value, | Vale Per | Quantity. | value, [Value per 

Beaumont................. 3, 593, 113 $630, 752 $0. 175 17, 420, 949 | $3, 563, 285 $0. 2015 
Corsicana.................. 763, 424 604, 249 . 4915 571, 059 410, 536 . 7189 
Powell..................... 37, 121 12,148 .3277 46,812 9,863 | - . 2107 
Sour Lake, etc............. T D osu Naas a 44, 838 14,413 . 3215 
Total inició a 4, 393, 658 ], 247, 150 .284 418,083,658 | 3,998,097 . 211 


a Includes small production of petroleum in Bexar County. 
PRODUCTION OF STOCKS IN THE BEAUMONT DISTRICT. 


From the foregoing table is derived the following statement of pro- 
duction and stocks in the Beaumont district in 1901 and 1902: 


Total production in Beaumont district for 1901 and 1902. 


Barrels, 
Production in 1901, including stocks. ................. ll. lll lll... 5, 185, 883 
Production in 1902, including stocks. ................ ll. LL ll ll lll... 17, 852, 308 
Total production, including stocks, in 1901 and 1902 ............. 23, 038, 191 


The stock in tanks at the close of 1901 and 1902 in the Beaumont 
field was as follows: 


Stock of Beaumont petroleum in tanks at the close of 1901 and 1902. 


Barrels. 
Stock in tanks on January 1, 1902................. 2. l.l lll ll llll... 1,592, 770 
Increase at the close of 1902..................... lll ll ll ll ll ee eee ee 5, 707, 230 
Total amount in tanks at the close of 1902 ...................... 7, 300, 000 
Shipments düng 1902 tae 10, 552, 308 
Total production S eco A n Det LM OS CE LEE ILE 17, 852, 308 


The value of the stocks held by the producing companies, many of 
which are also consumers owning their own refineries, is placed at 
the average of that portion sold, as there are no large companies pur- 
chasing the product and storing it, as at Corsicana and in other fields. 


NEW MEXICO. 


The following summary is from the annual report for 1902 of the 
governor of New Mexico, which gives an interesting description of 
recent oil discoveries in the Territory, and the efforts now being made 
to develop various deposits. 

Guadalupe County.—The oil deposits in this county, in the Salado 
region and near Santa Rosa, are being systematically developed. 

M R 1902——37 
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Capital has become interested in these oil fields, and drilling for oil, 

with every indication of success, is in progress. 

In the oil fields + to 8 miles north of Santa Rosa the rock is asphaltum 
rock, and the oil oozes to the surface at various places, especially at 

the so-called springs on the Perea grant. 

San Juan County.—This is considered a very good oil-bearing dis- 
trict. A number of companies have been organized for the develop- 
ment of oil, and one company is drilling a well near Farmington, while 
others are making preparations to do so. The San Juan oil lands 
comprise, as far as now explored, about 100,000 acres, of which 60,000 
have been already filed upon. 

Colfax County.—This county is now being exploited through the 
enterprise of Dr. J. J. Shuler and other citizens of Raton and also of 
Colorado Springs capitalists, and $15,000 has been raised for driving 
a well. This work is now in progress some 2 miles from Raton, and 
the well has reached a depth of 2,300 feet. 

Union County.—Indications of oil can be pointed out along many 
streams in Union County, and often in drilling for water very prom- 
ising oil indications are struck. 

Eddy County.—From the Texas boundary to within a few miles of 
Carlsbad are fine indications of oil. A number of local companies 
have been organized to develop these oil indications. 

Lincoln County.—There are excellent indications of oil in this 
county, which is famous for its mining enterprises. A great deal of 
capital has been brought into the county recently, and all its resources 
are in a fair way to be largely developed. 

Otero County.—Indications of petroleum and gas have lately been 
struck in one of the canyons a few miles from Alamogordo. Timber 
and coal are plentiful, which makes the region ideal for the prosecution 
of mining enterprises of all kinds. 


UTAH. 


There has been considerable prospecting during 1902 in Utah, in 
Emery County, on the Green River, where a limited quantity of high- 
grade lubricating petroleum was developed by the San Rafael Oil 
Company. There was also some petroleum developed in the Sinbad 
field, 25 miles southwest from Green River station; and near Bluff, in 
San Juan County, there were a number of shallow wells drilled, which 
developed a small quantity of lubricating petroleum. 

This State in former years produced a considerable quantity of 
natural paraffin or black wax from localities in the Sanpete Vallev, east 
of Salt Lake, which were soon exhausted. At the present time several 
varieties of solid hydrocarbons, somewhat resembling albertite, are 
mined in these seams. 
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NEVADA. 


The presence of petroleum in paying quantities has not yet been 
developed inthis State. Several wells have been drilled in the vicinity 
of Elko, and although several sands and shales somewhat similar to 
those holding petroleum in other sections have been penetrated, they 
are destitute of oil so far as tested in this locality. 

Indications of petroleum are reported in Lincoln County. 


MONTANA. 


A number of petroleum springs or seeps are known to exist in two 
localities in Montana. One of these localities is near the Canadian 
boundary separating Montana from Alberta, east of the Flathead 
River, in Flathead and Seaton counties. The recent strike reported to 
the north of this section, in Alberta, on the waters of the Kootenay 
River, has added additional interest to this section. 

The other section of the State in which numerous seeps are known 
to exist is in southern central Montana, in the counties of Sweetgrass 
and Carbon. The latter county adjoins Wyoming. Three wells have 
been recently completed in Carbon County, north of the foothills of 
Bear Tooth Mountains, where the formations exposed are a series of 
sandstones and shales. Some of the sandstones carry beds of quartz 
pebbles that are in some instances 40 feet thick. The deepest of 
these wells was 1,400 feet; two others, located farther north, were 
from 300 to 400 feet in depth. All of these wells are reported to 
have developed a showing of heavy petroleum. Thus far nothing 
more has been done toward the testing of the many surface indications. 

There are also indications of petroleum reported in Beaverhead 
County, in the extreme southwestern portion of the State. 

In connection with the numerous discoveries of oil fields, it is inter- 
esting to note the discovery of an extensive field of petroleum shale 
in Montana similar to the deposits in Utah from which large quanti- 
ties of the finest oils are distilled. 

These fields are located about 60 miles northeast from Helena, and 
on unsurveyed lands, which fact has largely retarded development. 
But enough work has been done to prove the existence of a stratum 
of the shale from 6 to 12 feet thick, covering an area of from 3 to 5 
miles in extent. 

The shale has been tested by experts of experience in the raw 
material and in the distilled product, and has been pronounced of as 
high character as any to be found in the United States, and the 
deposits are said to be of great commercial value. 
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WASHINGTON. 


During the year 1902 a number of test wells were completed in 
Chehalis County on the Pacific coast north of Grays Harbor, none of 
which found petroleum in paying quantities, although there was con- 
siderable gas encountered. Some petroleum was reported to have 
been found at La Push above the Hoh River, in a well completed 
during 1902. The wells completed north of Spokane were entirely 
devoid of petroleum or natural gas. So far the prospects in this State 
are not encouraging, but there is ample room yet for the development 
of a paying field in Washington. 


OREGON. 


. A number of test wells were drilled in 1902, in Lane, Douglas, 
Jackson, and Wasco counties, none of which found petroleum in pay- 
ing quantities. In Josephine County there are several springs in 
which a film of petroleum is found floating on the top of the water. 


CALIFORNIA. 


Condition of the industry.—The increase in the production in Cali- 
fornia during the year 1902 was remarkable, although there were 
fewer wells drilled than in the preceding year, and during a portion 
of the time operations were partly suspended for want of the trans- 
portation of the production that had accumulated. Even under these 
conditions the production and sale for the year 1902 were 13,984,268 
barrels, the product of nearly 3,000 wells, as compared with 8,786,830 
barrels produced and marketed during 1901. The value, however, 
$4,873,617, was less in 1902 than in 1901 by $100,923. The average 
price received during 1902 was 34.8 cents, as compared with 56.6 cents 
in 1901. At the end of 1902 there were stored at the various places 
of production 3,850,000 barrels of crude petroleum awaiting trans- 
portation. 

The existence of such quantities of cheap fuel, which by pipe line 
and ocean freight may be conveniently transported to San Francisco, 
must add materially to the prosperity of this already prosperous State. 

The imports of bituminous coal from foreign countries fell off 
400,000 tons during 1902, and the domestic imports were 25 per cent 
less than in 1901. It has been estimated that, when the railroads of 
California are fully equipped for the use of liquid fuel, they alone will 
consume 8,000,000 barrels per year, and that the other industries in 
the State will use 5,000,000 barrels more when the improved methods 
of transportation have become fully established. 
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PRODUCTION OF PETROLEUM IN CALIFORNIA. 


In the following tables 1s shown the production of petroleum in 
California by years, by counties for 1902, and by counties for various 
years: 

Production of petroleum in California, 1876-1902. 


Year. Quantity. Year. Quantity. 

Barrels. Barrels. 
Previous to 1876....................... 176,000 || 1890.................. acts 307, 360 
A A P EEE I 12,000: 1-180] A we soe wie i UR Na emi $23, 600 
A e REDEEM adde u 13,000 || A800. dois e tette e eee tai E RET 885, 049 
1878 qo p UC 15.227. 1 899.5 0 so ite choca DRE Rc) atari ied no a 470, 179 
Phys UM 19,858 [121804 rise Ese se EC Rex RR ORE RR e Re es 705, 969 
1880 iore vue sweet NUR TIS a ewes 40,552 || 1890. LL cce duh ie Saree Sd a RESET RU RE 1, 208, 482 
TBST enm seating ees ckeie cae ee aaa 99. 562-1 38960 o sale dusied wee seueo ese as ees eeone 1, 252, 777 
J882 A EX AQUA Mew dud 128,636 || 1897] eere A dau ees 1, 903, 411 
INS o. ue E NOR 142: RDT- | TRYS ioris seva ex ox Cep iux SOR EE ERES 2, 257, 207 
LSA Linse er wee e Ve dv E EERE3 E REEE tous 202. 000 «| 41899. orca sad eU sd usce e Nes rx cs 2, 642, 095 
CULTE RET COR 35:000: 1900 $56 conc went ue e ue 4, 324, 484 
PROG E RN 377, 145 f A ATE RES | 8,786,330 
VOB Tien sou Est dx eco st E SE QE 678,912 11909. eck bere VERRE AUR AES 13, 984, 268 
ISA anes eee eani o AME "ANNE ECT 


Production of crude petroleum in. California in 1902, by counties. 


t 


| 1902. 
t l , 
SMS Quantity. Total value. meee 
Barrels. 

A Lotes enit oov eoe esi a a a cedo dur Fol ee awed 572, 198 $257, 629 $0. 45 
WGP Mg cT TO qu ..--| 9,705,703 | 2,397,372 . 247 
DOB ANRC CM 21257 seu eee Cakes o ded E 1,938, 114 | 1,119,679 .58 
OF pbi cibo ev ida EE ana d vaa o OS a Voli su Oa y i ER ke Quo Ss 1, 038, 549 661, 158 . 636 
Santa: Bard Ann a A TA vesci qu pud a Rie 242, 840 167,911 .69 
jo c CEPR | 484,764 | — 267,108 . 55 
Sall Ma dod tu bd via UNS PRAT BUE yd E i 1, 800 2, 700 1.60 


POUL o doa sese sexe RE RE AA E E 13, 984, 265 | 4,873,617 . 948 
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Production of crude petroleum in California, 1897-1902, by counties. 


[Barrels of 42 gallons.] 


County 1897 1898 1899 1900 
ErOSU0:..2x uocis A dep Seide es dee Dx e dE MS 70, 140 154, 000 439, 372 532, 000 
Ki vade vq Edna sa s Kaen alpsaq Sas |e eme em UE 10, 000 15, 000 892, 500 
Los Angeles 5. eus A el eus 1,327,011 | 1,462,871 | 1,409,356 | 1,730,263 
OLA NRO uoces tcs wer n eR PREISE 12, 000 60, 000 108, 077 372,200 
Santa Barbara- vue Vasa o xam su n ERRAT NE e 130, 136 132, 217 208, 370 153, 750 
Banta Clara.......................- E oe i cS uu aided 4, 000 3, 000 1, 500 TA 
Venturi cae 368, 282 427, 000 496, 200 418, 000 
UnADportloBled... i. io [neci ir ipa oa eHÁMIRRIHMHHMens 225, 000 
Total production ........................... ees. 1,911,569 | 2,249,088 | 2,677,875 4, 824, 484 
Total val d uo Liao Ex U Ba CIN e $1,918,569 | 82, 376, 420 | $2,660,793 | $4,076,975 
Average price per barrel ........................ $1.00 $1.05 $0. 99 $0. 943 


Production and value of crude petroleum in California in 1900, 1901, and 1902, by 
counties. 


{Barrels of 42 gallons. ] 


1900. 1901. 1902. 
County. nuc EE ee ETRE RES: 
Quantity. Value. Quantity. Value. Quantity. Value. 
a S Sues bosco EE 532, 000 $532, 000 780, 650 $390, 325 572, 498 $251, 388 
A EU au x ans | 892, 500 699,125 | 4,493,455 | 1,704,085 | 9,705,703 2, 397, 372 
Los Angeles ................. ' 1,730,263 | 1,730,263 | 2,188,633 | 1,584,412 | 1,938,114 1,119,679 
DOTADO RES | 372, 200 377,783 724, 565 724,565 | 1,038, 549 661, 158 
Santa Barbara............... | 153, 760 138, 375 135, 900 116, 640 242, 840 167,911 
Santa Clara.................. 771 Y A A PA 
Ventura A A 418, 000 384, 560 463, 127 454, 513 484, 764 267,168 
San MateO AA A A RR Ea e ewe Deck are em 1, 800 2, 700 
Unapportioned .............. 225, 000 Ya AAA A O eR V ses ad 
TOU) sce Reate ears 4,324,484 | 4,076,975 | 8,786,330 | 4,974,540 | 13, 984, 268 4,873, 617 
Value per barrel....... ct 0. 043 cones guis 0. 566+ |............ 0. 348 
ALASKA. 


Alaska contains numerous surface indications of petroleum, begin- 
ning at Cape Yaktag, about 400 miles northwest of Sitka, and ex- 
tending to Cape Martin, about 35 miles east of the mouth of the Cop- 
per River, a distance of 80 miles. The prospective territory is on the 
mainland, and extends from the coast line from half a mile to 4 miles 
inland, and its promising oil indications have invited many explorers 
to this wild region. There are found in this section of Alaska remark- 
able pools of crude petroleum from a foot in diameter up to 10 or 15 
feet, and many of the streams emptying into the ocean carry a contin- 
uous film of petroleum. Farther back from the coast, in the Kayak 
region, there is a series of sandstones which carry several veins of 
bituminous coal from 3 to 8 feet in thickness. 

One of the original discoverers of these surface indications was 
Mr. R. C. Johnson, who ran across them while exploring the numer- 
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ous small creeks along the ocean for gold. In 1896 he organized the 
Alaska Development Company, whose stock was largely taken by 
English capitalists, and which is now known as the Alaska Steam 
Coal and Petroleum Syndicate. This company, after many. unsuc- 
cessful attempts to drill a well, succeeded in getting one down late in 
the summer of 1902, which, at 365 feet, gave very promising results. 
This well was located on one of the small streams entering Catella Bay 
from the east on a low divide extending toward Point Hay, where 
there were abundant surface exposures and small feeders of petroleum 
constantly coming to the surface. 

From Catella Bay to the east there are numerous springs and pools 
of petroleum, accompanied by natural gas and water, and highly 
charged with sulphur, extending to the mouth of the Chilkat River and 
up this stream for several miies. Still farther east, as far as Cape 
Suckling, but several miles inland, there are other surface indications. 

The following is a record of the well completed as reported by the 
Alaska Steam Coal and Petroleum Syndicate, before referred to: 


Log of well east of Catella Bay, Alaska, drilled in 1902. 


Formation. Feet. 
(leet gür[nce drift su secu tes ees dc o emo ere esa cd ecodtrdu E Ku vue Rada E ars Rs RR eR o M mE 6 
10 feet decom posed: shiüle. uuu pl wrasse uu verte ev RD ue E Len NU eee eee EU decus 16 
140 feet light-colored SAO. 42 ies e eua SUELE SE USE PEPPER PERSE AA 156 
18 feet fine-grained sandstone. Jc osserorkena ue uk A A Eam DAR AAA EE NS 174 
One-half foot coal contained in the sandstone .....................cclllllllll eese esee 1744 
190 feet dark shale, very hard ............................ lle cence eee rere ha rh 3644 
One-half foot quartz containing iron pyrites, and contained in the shale............ NT 365 
lfoot oil sand and Now of Of) 420.05 2 sede A A ee ee eka es VE See ee eS 1 
Total Liu sse vesc toe hes SS Dove EA A A pulo xD CVM M ru 366 
Length of 12-inch CASONA EA AS A Gd uia La Red adis 220 


Length of 9inch Casing sacs AAA A See woes ROM NEP M REA d Ep Ke eee 340 


Numerous small showings of petroleum and natural gas were 
encountered as the drill proceeded down, and when at 366 feet a large 
quantity of oil was developed, which flowed some petroleum. The 
well is said to have continued to flow until it was capped. 

An analysis of this petroleum is said to be as follows: 


Analysis of Alaska petroleum from Catella Bay well. 


Specific gravity at 60° F. 0.7958, equal to 45.9? Baumé. 
Cold test did not chill at 3? F. below zero. 


Per cent. 
Distillation below 150° C., naphtha..........................- ll lel s... 38.5 
150? C. to 285°, illuminating petroleum .......................... 2... ee... 31 
Above 285? C., lubricating petroleum.............. ..... l.l c ll lll ll... 21.5 
Residue, coke and loBB 22s ue hh sexus at s 9 
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The petroleum is said to have a paraffin base. 

Such a strike has caused the influx of a great number of prospectors 
and petroleum operators who have located a vast number of mining 
claims in this region. A second well is drilling not far from the 
original well owned by the Alaska Steam Coal, and Petroleum Syn- 
dicate, which at this writing has not found any petroleum. 

There are some indications of petroleum near Innerskin Bay on the 
northwest shore of Cooks Inlet. This territory has been partially 
tested by a well recently drilled, but no very promising results have 
thus far been secured. — 

Petroleum indications are also reported on the Yukon River near 
Nulato, also near Cape Sabine on the Arctic Ocean near the sixty-ninth 
parallel. 

The serious difficulty in developing the oil territory of Catella Bay, 
generally known as the Kay ak petroleum field, is the absence of any 
harbor. Controller Bay is very shallow, and. the mouth of Catella 
Bay is obstructed by a bar. A pipe line could, however, be laid from 
the present development across Controller Bay, a distance of 18 miles, 
to Big Kayak Island, where near the northern extremity there is a 
superior landlocked harbor. 


FOREIGN COUNTRIES OF THE WESTERN CONTINENT. 
CANADA. 
ONTARIO. 


For over twenty years there has been a gradual decline in the pro- 
duction of petroleum in Canada. "This decline has been heaviest in 
the Oil Springs pool, while on the other hand the Petrolia district 
has continued to produce from 70 to 80 per cent of the entire output, 
with a regularity that is surprising. 

The other sections of Canada where petroleum is known to exist 
have thus far failed to supply any petroleum in commercial quantities. 
This is true of the provinces of New Brunswick, Quebec, Nova Scotia, 
Cape Breton, Alberta, and British Columbia. These localities are 
thousands of miles apart and the western provinces embrace large 
areas of unexplored territory, which may some day contribute vast 
quantities of fuel and illuminating petroleum. : 

The present production of crude petroleum is only sufficient to fur- 
nish about 50 per cent of the total amount consumed in Canada, the 
remainder being imported principally as illuminating petroleum from 
the United States. There is a government tax of $1.75 per barrel on 
the refined product, while the tax on the crude article is just one half 
this amount. | 

A very large proportion of the crude petroleum produced is con- 
verted into merchantable products by the Imperial Oil Company 
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(Limited), which is located at Sarnia at the mouth of the St. Clair 
River, and which is connected with Petrolia and Oil Springs by pipe 
lines. A very complete refinery, though of moderate capacity, which 
belongs to the Canadian Refining Company (Limited), has also been 
recently erected at Petrolia. 

Toward the close of the year 1902 there was a large well drilled a 
few miles southeast of Chatham, which caused considerable excite- 
ment. Of the numerous wells drilled on the strength of this first 
producer only a few paid, and the great majority were either dry or 
were wells of very moderate capacity. The new field is credited with 
producing only 2,462 barrels in 1902. 

Nearly 10,000 wells in Canada produced only 519,845 barrels of 
petroleum in 1902. Of this number 8,100 were operated at Petrolia 
and vicinity; about 1,050 at Oil Springs, Euphemia, and Smiths Falls; 
95 at Dutton; 210 at Bathwell, and 35 at Northwood and Chatham. 
The entire field is a few miles east of the St. Clair River in Ontario. 
The oil is found in a peculiar porous streak in the Corniferous Lime- 
stone from 2 to 5 feet in thickness, which invariably has to be shot, 
that is, torpedoed, before anything like the usual amount of produc- 
tion can be secured. 

The depth of the oil-bearing strata is on an average about 465 feet. 
The wells are very successfully operated in large clusters or groups, 
and the whole work is carried on in the most economical and business- 
like way. The character of the petroleum produced at the wells is 
very similar to that found in the Lima, Ohio, and the Indiana fields. 
It contains a considerable proportion of sulphureted hydrogen, which 
makes it difficult to refine, as it is necessary to remove this gas from 
the merchantable article owing to its offensive odor. 


QUEBEC. 


Gaspé Bay.—The Canadian Petroleum Company continues to operate 
in this portion of Canada, and preparations are being made to com- 
plete a refinery in this locality. Diligent search, however, has failed 
to establish the existence of any large amount of petroleum in this 


district. 
NEW BRUNSWICK. 


A number of wells have been drilled in the vicinity of Memramcook, 
south of Moncton, in Westmoreland district. Several of the wells 
have produced a fair quantity of a superior grade of petroleum. 
Lately two deeper wells, that found the oil sand at about 1,450 feet, 
have been drilled. A pumping plant is nearing completion, and a 
refinery, with a capacity of 400 barrels per day, has been begun, at 
which benzine, naphtha, and illuminating and lubricating oils will be 
extracted from the crude petroleum. For the present the more com- 
plex residuum will not be further treated, but will be used for fuel. 
The production comes from the Lower Carboniferous measures. 
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NOVA SCOTIA. 


After several expensive tests by deep wells, the region near Lake 
Aimslie has been abandoned for the present. The succession of slates 
and sandstones are very similar to those found in the Pennsylvania and 
West Virginia oil fields. 


CAPE BRETON. 


There are some surface indications of oil in the northern portion of 
Cape Breton, but the territory has not yet been tested. 


ALBERTA. 


In the southwestern portion of Allerton a well of considerable show- 
ing of petroleum was drilled in toward the close of the year on the 
waters of the Belly River, not far north of the line of the United 
States. Unfortunately the tools became stuck at & depth of about 
1,200 feet, just where the oil-producing formation was tapped. A 
well was drilled also near Calgary, on the main line of the Canadian 
Pacific Railroad, which at a depth of 1,020 feet found a considerable 
quantity of petroleum of a superior quality. 

Several years ago a well of some importance was secured near 
Edmonson. Still farther north, following along the Athabasca River, 
in the Athabasca district, there are numerous indications of petro- 
leum, reaching to the Pacific Ocean. There are conditions in the 
central and western portions of British Columbia similar to the 
regions producing petroleum in California on the south and Alaska on 
the north, and that will in all probability produce petroleum in quan- 
tity in the future when there are sufficient facilities for transportation. 
At present this region is almost an unexplored wilderness. 


NEWFOUNDLAND. 


Although there are numerous indications of petroleum along the 
northwestern margin of Newfoundland, and although a number of 
wells have produced more or less petroleum, yet so far there seems to 
have been little progress made in securing a profitable yield. The. 
petroleum of this region is found in the oldest known producing 
strata correlated with the Quebec group, and underlying the Chazy 
and the Trenton, and for this reason it is watched with considerable 
interest, as there are many similar geological conditions on the east 
flank of the Appalachian Mountains in our Southern States. 
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PRODUCTION IN CANADA. 


The following is a statement of the production of crude petroleum 
in Canada in the years 1898 to 1902, inclusive, by districts: 


Production of crude petroleum in Canada, 1898-1902, by districts. 
[Barrels of 36 imperial gallons, or about 42 standard gallons.] 


District. 


Oil Springs 
Bothwell iscsi eet olivate DIE 


513,179 | 2528, 641 541, 435 


1898. 


——— ——— | ——————— |—ÓÓMM 


183,866 | 107, 487 99, 019 


66, 404 65, 044 47, 405 52, 873 50, 141 
28.000. ied scsi cael ewer EEEE TATT 
5,923 |............ | A A CIEN 
5,227 |............ A E aadaseedess 
0 A AE EE EA (ne ele 
Meier 3, 622 4,791 10, 588 8, 867 
O AA xS EEE S 2, 462 
750,000 | 704,794 | 692,650 | — 572,416 | 519,845 


nc. e oee.en.n..n. nn... nc e. n........ oo. ..o...o 


aIncludes production from Plympton. Includes the production from Dawn, Euphemia, and Zone. 


There has been a considerable decline in production in 1902 as com- 
pared with previous years—mainly in the Petrolia district. The new 
development southeast of Chatham, known as the Raleigh district, 
opened up toward the close of the year, appears in the table for the 


first time. 


Canadian oils and naphtha inspected and corresponding quantities of crude oil, 1881-1902. 


` Average 
Year. Refined oils equivalent] crude to | oferude | Price per] Value of 
* | calculated.) refined. nae crudi: $ 
p ons. perder Barrels 

E et E E 6,457,270 | 12,914,540 | 100 : 50 368,987 l.....oooooocccccncoo.. 
nl eee 6,135,782 | 13,635,071 | 100 : 45 NO a ue ora cays 
(ss 7, 447,648 | 16,550,328 | 100 : 45 472,867 |.......... a 
E RO EN 7,993,995 | 19,984,987 | 100 : 40 571,000 lennon ue duetos 
T. NM RERUM | 8,225,882 | 20,564,705 | 100:40 | 587,563 $0.82) | $183,271 
T. MEAN E E aos 7,768,006 ¡ 20,442, 121 | 100: 38 584, 061 . 90 525, 655 
A et unter 9, 492, 588 | 24, 980, 494 | 100 : 38 713, 728 .78 556, 708 
A Lor agree edic 9,246,176 | 24,332,042 | 100 : 38 695, 201 1.024 713,740 
A 9, 472,476 | 24,664,144 | 100 : 38 704, 690 . 923 653, 600 
3800. sacadas Leta dee 10, 174,894 | 26,776,087 | 100 : 38 765, 080 1.18 902, 735 
150 RON EET 10, 065, 463 | 26,435,430 | 100 : 38 755, 298 1.333 | 1,010,211 
n POR TEC 10,370,707 | 27,291,334 | 100 : 38 719, 752 1.261 984, 438 
o MR ee eee. 10,618,804 | 27,944,221 | 100 :38 798, 406 1. 09} 874, 255 
[7 6 ie PN 11,027,082 | 29,018,637 | 100 : 38 829, 104 1. 001 835, 322 
A dee EP cate 10, 674, 282 | 25,414,838 | 100 : 42 726,138 1.495 | 1,086,787 
A E A EEA TAE 10, 684, 284 | 25,438,771 | 100 : 42 726, 822 1.59 1, 155, 647 
1800: AS 10,434,878 | 24,844,995 | 100 : 42 709, 857 1.424 | 1,011,546 
|. NEUES RERO: 11,148,348 | 26,543,685 | 100 : 42 758, 391 1. 40 1,061, 747 
E 0 pense dreaded dons 11, 927, 981 | 28,399,955 | 100 : 42 811, 427 1.483 | 1,206,321 
T0002 esis 13, 428, 422 | 24,867,449 | 100: 54 913, 498 1.62 1, 479, 567 
juo oe NN a11,123, 194 | 26,483,795 | 100 : 42 756, 679 1.62 1, 225, 820 
io scott MN 8,942,361 | 21,291,836 | 100 : 42 680, 624 1.794 951, 190 


a Petroleum and naphtha. 
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TRINIDAD. 


Recent wells completed a little north of the famous Pitch Lake of 
the island of Trinidad at Guayaguayare in the extreme southeastern 
portion of the island, have developed one well in this locality which 
is said to be good for 40 barrels per day and another good for 10 
barrels, at a depth of 1,140 feet. The petroleum developed by these 
wells is said to be quite light in gravity, although very dark in color. 
Several other well locations have been made, and a thorough test of 
the possibilities of the island as a producer will be made. 

For many years past immense quantities of asphaltum have been 
taken from Pitch Lake on this island, without any apparent exhaustion 


of the supply. ARGENTINA 


Petroleum springs are found on the surface in some places in Argen- 
tina, the best known of which are Garrapatal and La Brea, their origin 
being due to subterranean deposits of unknown depths. The appear- 
ance at the surface through narrow crevices in the rocks is easily 
explained by the fact that gases generating in the interior naturally 
seek an exit, and force the liquid to the surface. These springs have 
existed for a long time, and the air has condensed and hardened the oil 
and converted it into a kind of asphalt. In this manner is formed a 
mixture resembling tar, out of which the oil oozes at the places men- 
tioned. Near these springs are also found hot springs and sulphur 
springs. Another proof of subterranean vapors of great expansive 
force in the provinces of Jujuy and Salta is the frequent occurrence 
of earthquakes in that vicinity. Petroleum springs are also found in 
Vachenta, province of Mendoza. 

Petroleum is found on the east slope of the Andes Mountains, in 
southwestern Argentina, not far from the town of Mendoza, and also 
at other places in the Republic. It is used principally for locomotive 
fuel. 

PERU. 

Peru is the only country in South America that produces any refined 

petroleum. 


Production of petroleum in Zorritos oil field of Peru, 1896-1902. 


[Gallons.] 
Crude pe- : Lubricat- 
Year. troleui. Refined. ing oil. Benzine. 
jc AER NN TE TUER 1, 996, 520 608, 900 896, 450 4,560 
180 aa etn case A eran ity 2, 874, 980 959, 645 964, 680 7, 940 
1808, obl ber VR IN ere ter teen M CA Spa se 2, 880, 000 600, 000 | 1,250,000 8,350 
joo ME— — —— — € 3, 745, 000 806, 900 | 2, 541, 000 11,220 
T ERE A RUMOR RECHTEN ! 4,895,000 400,000 |............ 13,000 
A Seca EO UCpH PUE stipe ee es 3,135,000 | a282, 430 |............ 19, 060 
J902 n eed SS Hn ERA AS 2,489,600 | 378,250 |............ 25, 920 


n Kerosene, 
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COUNTRIES OF THE EASTERN CONTINENT. 
RUSSIA. 


Condition of the industry.—For the first time in eight years the 
output of crude petroleum in Russia in 1902 has shown a decline. The 
decline is not very large; it amounts to 4,628,512 barrels, equal to 5 
per cent. The production for 1902 was 80,540,044 barrels; that of 
1901 was 85,168,556 barrels, the latter being the largest output of 
crude petroleum in any country in the history of the development up 
to that date. 

This decline in the production in 1902 was due to several known . 
causes, and not to any lack of supply in the original reservoirs. The 
principal reasons for the decline in the output are the want of organi- 
zation among the producers as a whole, the inferior means of storage 
and transportation, and the very heavy tax imposed by the Russian 
Government upon certain territory that is controlled by it. This tax 
is based upon a minimum production, and compels the operators on 
the Government leases to work their wells up to their limit and make 
forced sales. The quantity thus thrown on the market was so large 
that at times the price received was less than the tax paid. The aver- 
age price for crude petroleum was 20 per cent lower than for the year 
previous. 

A new field was developed in December, 1902, by a well drilled by the 
Nobel Brothers near Berekei Station, on the Vladikavkas Railroad, 
170 miles northwest of Baku. The petroleum is said to be of superior 
quality and entirely disconnected from any other development, and it 
may become a prominent factor in the future. The present output is 
only about 1,000 barrels per day. The Bibi-Eibat district produced 
the largest quantity of petroleum from flowing wells, showing an 
increase of 40 per cent in 1902 over 1901. | 

There was a large flowing well or spouter drilled in during the year 
on the Rothschilds plot, No. 25, at Romany, which yielded about 
80,000 barrels per day. Another well on an adjoining property, 
belonging to Polock & Co., flowed naturally at the rate of 100,000 
barrels per day. A large arca in the Romany Valley was covered by 
this great output from the two spouters mentioned. The proportion 
of crude supplied from the flowing wells amounts to 15 per cent of the 
production, which is very close to the proportion of last year, although 
the work in drilling and deepening was much greater in 1901 than it 
was In 1902. 

The Grosni field continued to produce regularly, the output for 1902 
being nearly the same as for 1901. 

The demand for fuel petroleum continues, although the price 
declined from an average of 38 cents per barrel in 1901 to 33 cents per 
barrel in 1902, a loss of 5 cents per barrel. 
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Close to 50 per cent of the entire output was disposed of as fuel 
petroleum or residuum. The amount thus consumed reached between 
38,000,000 and 40,000,000 barrels in 1902, and would require 13,500,- 
000 tons of Russian coal to replace it. 

In the body of this report will be found a detailed statement of the 
various conditions of the industry in Russia for the year 1902, com- 
piled by Mr. James C. Chambers, United States consul at Batum. 


PRODUCTION IN RUSSIA. 


Total production of crude petroleum in Russia, 1897-1902. 


[Barrels of 42 gallons.] 


Year. Pod Grosni. Total. 
ROG AA A A O A et oe 51,645,568 | 2,754,000 | 54, 399, 568 
IBK ho oh sear e atcxuuqqueg eter E LUE E pe e du e pede 99, 409, 357 2, 200, 000 | 61,609, 357 
D MEHREREN 63,048,909 | 2,906,059 | 65,954, 968 
I CONQUEST PEPENDIT PHONES 72,120,493 | 3,658,924 | 75,779,417 
A e e e e uus 80,977,638 | 4,190,918 | 85, 168, 556 
e rs coo cad ed e Me tec ^ 76,414,045 | 4,125,999 | 80,540,044 


Comparative production of crude petroleum of Russia and the United States, 1894-1902. 
[Barrels of 42 gallons.] 


Russia. United States. Produc- 
m tion of 
Russia in 
: Percent- Percent. | Percent- 
Year. Profitable A d age of 
produc- eee un ne ue" Gain or loss. zin ot produc- 
tion. leas A loss tion of 
: d United 
States. 
TBH ooir denarios 36,375,428 AA Eum 49 941,516 oie ce A EA 
TROS coetus dcc odis 46,140,174 | 9,764,716 | +26.8 | 52,892,276 3,547,760 | + 7.19 87.2 
1896... csl eI 47, 220, 633 1, 080, 459 + 2.3 60, 960, 361 8, 068, 085 +15. 25 77.4 
A ERR 54, 399, 568 7,178, 935 +15.2 60, 475,516 — 484,845 — .80 89.9 
1808... ih 61, 609, 357 7,209, 789 --13.3 55, 364, 233 — 5,111,283 — 8.40 111.3 
JRIQ A ll redu 65, 954, 968 4, 345,611 + 7.05 57,070,850 1, 706, 617 + 3.08 115.5 
1900. dee soe Meese 76,779,417 9, 824, 149 +14.9 63, 620, 529 6, 519, 679 --11. 50 119.1 
DOOD ee lc: meis 85,168, 556 9, 389, 139 +12. 4 69, 389, 194 5, 768, 665 + 9.07 122.7 


ni c———Ü 80,510,014 | 4,628,512, — 5.4 | 88,766,916 19,377,722 | 427.91 90.7 


Percentages of world’s production of petroleum in 1901 and 1902, by countries. 


1901. 1902. 
Percentage of total crude petroleum produced by Russia ........................LL.u. 51.49 48. 50 
Percentage of total crude petroleum produced by the United States.................. 41.97 47.9 


Percentage of all other countries producing petroleum .....ooooooooommommomnrmomoomo.. 6.54 8.56 
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FERGANA, CENTRAL ASIA. 


According to London Engineering, the petroleum deposits in Fer- 
gana, the most easterly of the Russian provinces in Central Asia, are 
at present attracting considerable attention. Petroleum seems to 
exist in almost all parts of the province, and it is in many places found 
together with a black asphalt-like substance, which is called **kirr," 
and which is already being somewhat extensively exploited for asphalt- 
ing purposes. The richest deposits appear to be in the Andishan dis- 
trict, along the borders of the river Malu-Su, and in the Margelan 
district. The former have recently been examined and a number of 
borings carried out. The latter, known as the Tschinison deposits, are 
situated some 16 miles from the town of Margelan und about 12 miles 
from the railway station of Vannowskoja, on the Central Asian Rail- 
way. These deposits have already been worked, in days long gone by, 
by the Chinese, it is surmised, but when the Russians took possession 
of the province the petroleum industry was revived in a primitive 
manner, although the yield was somewhat important. The matter was 
again dropped, from want of capital and want of transport, but the 
building of the Samarkand-Andishan Railway gave a fresh impetus 
to exploitation, and a company has been formed with a capital of 
250,000 rubles. The oil-carrying layers are located at a considerable 
depth, probably about 1,000 feet. Preparatory work for the construc- 
tion of a pipe to the Vannowskoja Railway has already been com- 
menced, and the building of large tanks is under contemplation. The 
petroleum is likely to find a ready sale for the Central-Asian and the 
Orenburg-Taschkent railways. 


AUSTRIA-HUNGARY. 
GALICIA. 


Condition of the industry.—The very remarkable production to the 
south of the old town of Boryslaw in central Galicia, which for many 
years has supplied the wonderful mineral wax or ozocerite, has com- 
pletely demoralized the production in the older fields scattered along 
the flanks of the Carpathian Mountains for 200 miles. The deep wells 
in the Boryslaw field began to produce largely at the close of 1901. 
The year 1902 developed a number of these deep gushers, several of 
which ata depth of 900 meters, or about 3,000 feet, have flowed as much 
as 3,500 barrels per day, and even at this depth the oil-bearing strata 
has not yet been exhausted. The price of crude petroleum was greatly 
depressed by these large flowing wells, so that very few pumping 
wells in the other fields could be operated at a profit. The price 
declined as low as 1 crown, or 50 kreuzers, per 100 kilos, equal to 32 
cents per barrel. Many of the wells had to be closed down, as the 
tankage and railroad facilities were overburdened. This low price 
must certainly stimulate capitalists to devise some plan by which this 
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article can be marketed in the outside countries. Germany would 
probably take the crude petroleum in large quantities, but the Austrian 
refiners want to reap the benefit of refining the crude. It is highly 
probable, however, that it will finally find a market in Germany either 
in the refined or in the crude state. 

As a fuel oil, it should find a ready market at much better prices 
than those quoted, as there is a great scarcity of good bituminous coal 
in this portion of Austria. 

There is no doubt that a strong company, having sufficient capital 
and with the proper franchises, could arrange to market the present 
production of Galicia at a profit, if it were possible to get the pro- 
ducers to give the necessary united support and thereby reap the bene- 
fit duetothem. The output of petroleum in Galicia places it second in 
the list of producing countries in Europe and Asia, the output being 
about 2 per cent of the entire world's production. The importation of 
colored distillate, classed as crude, from Russia to Fiume, which 
amounted in the last sixteen years to 12,729,410 metric centners, or 
9,165,000 barrels, ceased in the year 1900, owing to the increased 
duty imposed by the Austro-Hungarian Government. 

The Galician Petroleum Association have just published interesting 
data relative to the petroleum industry of Galicia in 1902. It is stated 
that the total quantity of crude oil produced in Galicia last year 
amounted to 576,000 metric tons, exclusive of the quantity used as fuel 
at the oil fields. "The increase in production, as compared with 1901, 
amounts to 123,800 metric tons, or 21.35 per cent. From 1896 to 1900, 
inclusive, the output increased by about 300,000 tons. The increase 
in the production is almost exclusively due to the prolific wells at 
Boryslaw, the production in other districts compared with 1901 having 
changed but little.. Boryslaw alone produced last year 261,220 metric 
tons, or 46 per cent of the total production of Galicia. In eastern 
Galicia 467,300 tons were produced; in western Galicia there were only 
108,760 tons. The greatest proportion of the production (60 per cent) 
was produced by foreign companies, Galician firms contributing only 
40 per cent. 

It is speciallv interesting to note the average productivity of Galician 
wells. The number of borings at the end of 1902 was 1,824. Thus the 
average production per well for the year amounted to 316 tons. In 
western Galicia the average production per well per annum amounts 
to 120 tons; in eastern Galicia to 600 tons. In Boryslaw, where the 
oil is produced exclusively by spouters, the average production per 
well for the vear is 3.000 tons. 

As the development of the petroleum industry in Galicia at the 
present moment depends very largely on Boryslaw, where all the 
boring operations are concentrated, while in other localities the oper- 
ations are limited to bailing old wells, the local conditions must be 
taken into account in order to form an idea of what the production in 
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Galicia may be in the near future. In the opinion of geologists the 
oil deposits of Boryslaw are not likely to be exhausted for some years. 

At the end of 1902 there were at Boryslaw 125 wells in course of 
boring. Assuming that one-half of these wells are completed in course 
of 1908 and that one-third are productive during the whole year, and 
allowing an output of 3,000 tons per well, this would represent an 
increase in production for the year of 120,000 tons. 

During the year the Austro-Hungarian refineries treated 490,930 
metric tons of crude oil, and of this, 83,870 tons, or including remain- 
der of stock left over from 1901, about 140,000 tons, could not find a 
market in Austria-Hungary, which was the cause of the great fall in 
prices. It may be mentioned that in 1902 the Austrian refineries 
exported to foreign countries 30,950 tons of burning oil, for the manu- 
facture of which 80,000 tons of crude oil were required, which was 
sold to the refineries at a specially low price. Thus, as the quantity 
of crude oil required for kerosene in Austria-Hungary was only from 
410,000 to 420,000 tons, the remaining 150,000 tons must be disposed 
of abroad in the form of kerosene or crude, or be used up in the 
country for fuel purposes in order to obviate overproduction. In all 
probability this will be avoided by the export of kerosene abroad, 
mainly to Germany. 

The data given below show the development of the Galician petro- 
leum industry. Up to the year 1894, inclusive, the figures are taken 
from the statistical reports of the Austrian ministry of agriculture, 
and those since 1895, inclusive, from the reports of the Galician Petro- 
leum Association: 


Production of crude petroleum in Galicia, 1886-1902, by districts. 


Year. | Quantity. District. 
Metric 
tons. 
1886.... 42,540 | Gorlice district (Kryg, Lipinki, Libusza, Siary, Sekowa, Kobylanka, Mencina, 
Wojtowa Harklowa); Bobrka; Lodyna, near Ustrzyki; Ropianka, near Dukla; 
Sloboda; Rungurska. 
1887.... 47,817 | Theabovedistrictsand Wietrzno, near Bobrka, Weglowka, near Krosno, Wankowa, 
and Ropienka, near Olszanica. 
1888.... 61,882 Same, and Rowne, near Dukla. 
1889....| 71,659 | Same. 
1890.... 91,650 | The above, and Strzelbice and Stary Sambor. 
1891....| 87,717 | The above, and Patok, near Krosno. 
1892.... 89,871 | The above, and Torogzowka, near Krosno; Brelikow, near Olszanica. 
1893.... 96,331 | Districts as in 1886. 
1894....| 182,000 | Districts as in 1886, and Schodnica. 
1895....| 214,810 | Districts as in 1886, chiefly Neu Sandez to Sanok and Lisko to Stryj. 
1896....| 339,765 | Chiefly the second named in above. 
1897....| 309,626 | Chiefly the second and Pasieczna. 
1898....| 323,142 Do. 
1899....| 316,384 Do. 
1900....| 326,334 | Chiefly the second and Pasieczna, and Boryslaw, Urycz, Bitkow. 
1901....| 452,200 Do. 
1902....| 576,060 Do. 


M R 1902——38 
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The following table gives a comprehensive idea of the exploitation 
of the fields in 1901: 


Production of crude petroleum in Galicia in 1901, by districts. 


Number of bore holes— Number of— 
District. With Produe-| Under | Produ- Produ- Wells in (Quantity. 
traces of tive arin cing cing borne 
oil. 8- | firms | wells. E | 
! Metric 
tons. 
Neu Sandez, Gorlice........... 4 51 400 26 27,000 
Jaslo, Krosno, Sanok.......... 9 39 2 51 81, 780 
Lisko, Chyrow................. 5 12 153 14 22, 300 
Stryj, Drohobyez .............. 7 88 607 139 , 309,700 
Stanislaw, Kolomea........... 4 34 128 23 ' 11,690 


The producing localities and productions are divided into five dis- 
tricts, of which Neu Sandez, Gorlice, and Jaslo, Krosno, Sanok are in 
the mining district of Jaslo; Lisko, Chyrow in the mining district of 
Drohobycz; Stanislaw, Madworna, Kolomea in the mining district of 
Stanislaw. 

The total number of petroleum properties in Galicia in 1901 was 240, 
in 78 localities, of which 166 produced oil, 35 had started boring, and 
38 had given up operations. 


PRODUCTION IN GALICIA. 


In the following table is given a statement of the production of crude 
petroleum in Galicia from 1886 to 1902, inclusive, as ascertained by 
tho statistical bureau of the Galizischer Landes-Petroleum-V erein, 
Lemberg: 


Production of crude petroleum in Galicia, 1886-1902. 


Year. Quantity. Year. Quantity. 

Metric Barrels of Metric Barrels of 

centners. | 42 gallons, centners. | 42 galons. 
IBS oss beroraA is 425, 400 305, 884 || 1895 ................. .....| 2,020,720 1, 452, 999 
EA aer EUIS 478, 176G 343, 832. AA n a e ous 8, 397, 650 2, 443, 080 
1888 m —— € G18, 824 466, 537 |) 1897 di 8, 096, 263 2, 226, 368 
js — e ies 716, 595 515,268 || 1898 occus Said va cebu Eus 3, 304, 510 2, 376, 108 
adscritos 916, 504 659,012 || 18982 2604s ouai mE S 8, 216, 810 2, 313, 047 
189 PN Y 877,174 630, 732 || 1900 soe ve ee ee IR 3, 263, 340 2, 346, 506 
IBI. CC eL eou cte vale 898, 713 646,220 || 3901. ird ii as litis 4, 522, 000 8, 251, 544 
BUG I ome cadet es 963, 312 692, 669 || 1902 asa n 9, 760, 600 4, 142, 159 


949, 146 
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The following equivalents of value, weight, and length are given: 


1 crown 20.3 cents. 

1 florin or gulden— 40.2 cents. 

] metric ton —2,204.62 pounds. 

1 metric ton —7.1905 barrels of crude petroleum of 42 gallons— 2,204.62 pounds. 
Tt f=100 kilos (220.462 pounds). 

1 kilo=2.20462 pounds. 

1 gallon refined petroleum —6.6 pounds. 

l gallon crude petroleum —7.3 pounds. 

1 quintal or 1 metric centner of refined petroleum —0.795317 barrel of 42 gallons. 
1 quintal or 1 metric centner of crude petroleum —0.71905 barrel of 42 gallons. 
1 kilometer=3,280.89 feet=0.6213 mile. 


STATISTICS OF GALICIAN PETHOLEUM FIELDS IN 1901 AND 1902. 


The following table gives the statistics of the Galician petroleum 
fields in 1901 and 1902: 


Number of properties and of wells, by districts. 


Number of wells. 


Number of 
District. properties. In boring. |Inexploitation. Total. 
1901. | 1902. | 1901. | 1902. | 1901. 1902. 1901. 1902. 
Metric | Metric 
tons. tona. 
ACA TE 101 88 77 87 852 916 929 953 
Drohobyeza ................... ees. 105 131 152 169 760 813 912 982 
Stanislaw .......... ect d Scie n ANDE 34 33 20 1 128 147 148 148 
LOL ads 240 252 249 207 1,740 1,876 1, 989 2, 083 
a Includes Boryslaw. 
Number and capacity of reservoirs. 
N arte is ues rs Total capacity. 
District. s 
1901 1902. 1901 1902 
Metric Metric 
tons. tons. 
JASON 698 698 75, 600 75, 600 
DrohobyOeza. lv isudede ersi tore de TR Ed Wes ade 784 813 120, R10 174,250 
Btanislaw AUCI —————————— 199 199 4, 500 4,500 
TOTAL e muet see ALA eee qi dics lose eons 1, 681 1,710 200, 910 254, 350 
a Includes Boryslaw. 
OZOCERITE. 


This solid hydrocarbon is also known as mineral wax, and, under the 
name of paraffin, is a constituent of the crude petroleum found in the 
eastern fields of the United States and in many of the European fields, 
the exceptions being chiefly California and Texas in this country, 
Peru in South America, and Japan and Borneo in Asia. 
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Some deposits of a mineral closely related to ozocerite, mined in 
former years in Utah, were finally exhausted. Immense quantities are 
extracted from the crude petroleum found in the Pennsylvania and 
the Lima (Ohio) fields, and also from the crude petroleum produced 
in Galicia, Roumania, Sumatra, and India. | 

The principal natural supply comes from Boryslaw, in Galicia, where 
it has been mined for a number of years by shafts from 30 to 200 
meters in depth, from which lateral galleries are driven. 

It is necessary to force a large amount of pure air into these work- 
ings to carry off the natural gas, which is more or less abundant and 
which in the past hus caused serious explosions, involving the loss of 
many lives. 

As the production does not vary greatly from year to year, the con- 
ditions are probably quite similar at this time to those obtaining 
in 1899, when the condition of the industry was described by the 
Petroleum and Mining Review. According to that journal ozocerite 
is found in Austria-Hungary, Roumania, Egypt, Algeria, Canada, and 
Mexico, generally mingled with rock salt and coal. But so far it has 
not been discovered anywhere in sufficient quantity to give rise to a 
lucrative exploitation, except in the district of Boryslaw, in the prov- 
ince of Galicia. 

From an official investigation made in 1898, it is stated that during 
the previous year the Galician mines of ozocerite covered a surface of 
956,885 square meters, exploited by 42 firms, and employing 5,413 
persons, and the production at that date had amounted to 77,586 
quintals, or 8,554 tons. 

In 1899 there were exported from Austria 54,413 quintals, or 6,000 
tons of ozocerite, valued at 2,149,900 florins, or $864,260, of which 68 
per cent, or 37,367 quintals, were for Germany. The rest was shipped 
to France, Great Britain, and other countries. 

In the same year 11,210 quintals, or 1,236 tons, of refined ozocerite, 
of the value of 588,500 florins, or $236,577, were exported, but for sev- 
eral years past the exportation of the refined product has diminished. 

An ozocerite mine is opened by digging a pit, which is put in com- 
munication by means of galleries with the deposits of the wax. It 
sometimes happens when a mine is opened that the enormous pres- 
sure of the accumulated gases causes the soft wax to spurt out with 
violence. Such accidents endanger the lives of the miners, who are 
obliged to flee to the higher parts of the mine. In certain cases the 
pressure is so strong that the whole excavation is filled with the wax 
to the surface. Previous to 1884 the annual average of the deaths 
caused by such accidents was nine in a thousand. Lately, however, 
measures have been taken by the Government to protect the lives of 
the miners. Mineral wax is never found in a pure state, and for 
exportation must be freed near the mine of the foreign matters con- 
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tained—earth, small stones, etc. For this purpose it is put into vats 
heated either by open fire or by steam. In the first case the fire 
chamber is so arranged as to heat the sides as well as the bottom of 
the vat, for otherwise the vat would become superheated, which would 
cause a partial distillation. 

The greater part of the ozocerite produced in Austria, says Le 
Chimique, is converted into ceresin. There are about twenty refin- 
eries, and it is doubtful whether two of these refineries employ the 
same process. In most of the refining factories the wax is mingled 
with from 6 to 10 per cent of sulphuric acid, heated, and filtered 
through bone black or charcoal, which imparts a clear yellow color. 

It is treated anew with sulphuric acid and finally with caustic soda, 
until no trace of acid remains. Efforts have been made with some 
success to replace sulphuric acid with benzol; in this case the solvent 
must be eliminated by distillation. 


ROUMANIA. 


Condition of the industry.—The natural resources of petroleum in 
Roumania are much greater than its production would at the present 
time indicate. Its geographic position and its undeveloped possibili- 
ties will one day place it among the most important producers of 
superior grades of petroleum and its derivatives. Progress toward 
the improved methods of developing the known petroleum fields is 
slow, as a large percentage is produced from hand-dug wells. The 
facilities for transportation and storing the comparatively small amount 
of petroleum that is now produced are inadequate. The pipe lines in 
existence are short, reaching only the nearest railroad station or an 
inland refinery. The railroads are the principal method of transpor- 
tation, and their rates are necessarily high on both the crude and the 
manufactured products, and the facilities are inadequate to the demands 
of a country that is capable of so large an increase in its production. 
The crude petroleum should be refined inside of its borders, as thereby 
numerous incidental] industries will be benefited. 

Roumania is a large importer of English coal, which costs not less 
than $9 per ton at many points of consumption. This should in a 
great measure be replaced by the residuum of the refineries, as is the 
case now, but to a certain extent only. 

A very able report upon this industry in Roumania has been made 
by Mr. Jacques Kanitz, and although the figures for the production 
are placed by him at quantities considerably less than were reported 
from other sources, it is highly probable that the true production lies 
somewhere between the two statements. 
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Mr. Kanitz says that Roumania did not escape the great depression 
which prevailed in the principal centers of the petroleum production 
in the world in the beginning of 1902. Accordingly & continuous 
depression in the prices of crude oil is to be noted in the markets of 
that country during the period covered by the present report, a depres- 
sion which, unlike that in Russia and America, continued to the end of 
the year. 

The constant increase in the production, without proportional 
increase in consumption, together with the total lack of organization 
among the producers, naturally led to a decline in the price of crude 
oil from 4 kreutzers per kilogram (1 kreutzer equals one-half cent), 
equal to 58 cents per barrel in October, 1901, to 34 kreutzers in 
December, 1901, and to 3 kreutzers per kilogram, equal to 50 cents 
per barrel, in. April, 1902, and toward the end of the year the price 
reached a minimum of about 1.70 francs per 100 kilograms at the well, 
equal to 424 cents per barrel. 

Up to the middle of the year the movement toward a combination of 
the crude-oil producers, supported with the utmost energy by the 
Roumanian ministry of domains, showed every promise of success. 
For this reason the price maintained itself above 3 francs up to that 
period, notwithstanding the fact that in the first half of the year, while 
the stimulus of the high prices continued, the production had increased 
considerably. When that combination failed to be realized, and when 
the consumption of illuminating and heating oil underwent its usual 
summer decline, without any sale for the crude oil, with which the 
producers’ tanks were soon filled, the prices necessarily dropped, and 
some producers were even forced to suspend the production of oil or 
to stop their bore holes before they had reached the oil. 

Despite this involuntary limitation of the production in the second 
half of the year, the total production of 1902 amounted in round num- 
bers to 310,000 metric tons of crude oil, an increase of about 15 per 
cent over the 270,000 tons of the preceding year, the highest annual 
production yet attained in Roumania. 

The production of the last ten years was as follows: 


Production of crude oil in Roumania, 1893-1902. 


Year. Quantity. Year. Quantity. 

Metric tona. Metric tona. 
1899. 1 SN Pec aaLene AES GE DG; 0DO- || TS Sen ces ewes i a xE Pus 180, 000 
jo PERS 061,590 7]| ERO wee es os ae A 250, 000 
189 eRe coh ueste ames cele 26,000: AAA tAv ud eds dea es Fue EI EE 250, 000 
A dp EE E NEM 80; 000-1 TOOL se 270, 000 
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The proportion in which the several districts participated in the 
total production underwent no material change during the year 1902. 
Prahova district still produces by far the greatest quantity. The only 
notable increase was in Dimbovita district, whose quantity was mainly 
increased by the successful boring operations of the International 
Roumanian Petroleum Industry Company. in the Gura Ocnita, in 1902. 
The production of the various districts in 1902 is estimated as follows: 


Production of oil in Roumania in 1901 and 1902, by districts. 
District. 1902. 1901. 


Metric tons.| Metric tona. 


lach CPI" 259, 000 233, 000 
DIMDOVITA sin a si DA E CIEL 33, 000 17, 000 
BACA a a A a 13, 000 14, 000 
Büz A A A A A RE 5, 000 6, 000 

A A E A da etl 310,000 | ^ 270,000 


The Steaua Romana Company contributes about 45 per cent of the 
total production of 1902, while only two other companies, the Talega 
Oil Company and the International, show a production of more than 
10 per cent each of the total production. 

As regards boring, the first half year of 1902 shows a greater activity 
than the second half year. The stagnation in the second half year is 
to be attributed mainly to the causes above set forth, namely, the 
decline in the price of crude oil, lack of storage room, and lack of sale. 

The Steaua Romana, one of the principal refining companies of the 
country, was placed in a very precarious situation by the failure, in 
1900, of its founder, the Ungarische Industrie-Dank in Budapest, and 
it is only owing to the assistance of the Wiener Bank-Verein in Vienna 
that the continued existence of the Steaua Romana now seems assured. 
The good conditions that have prevailed for some time on the world's 
market, together with the continued good production, render it more 
than probable that even the current fiscal year of this enterprise—May, 
1902-A pril, 1903— will close with a decided profit. 

This probability is further strengthened by the fact that in the 
spring of 1902 the large refineries of the country succeeded in forming 
a trust, with the salutary result that the price of refined petroleum, 
from the low level of 5 francs per 100 kilograms, or $1 for 220.5 
pounds, reached the level of 10 franes per 100 iai FAM or $2 per 
220.5 pounds. 

The activity of the refineries during the year 1902 was «onsidesible 
At the beginning, under the continued stimulus of the high benzine 
prices abroad, a forced benzine production ensued, highly remunera- 
tive to all the factories, but coming to an abrupt end about the 
middle of the year through the sudden change in the world's market. 
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Accordingly the quotation of benzine for export dropped from 15 
francs per 100 kilograms to 6 francs at the end of the year. 

For this decline the factories were in part compensated, on the one 
hand, by the above-mentioned rise in the petroleum prices within the 
country, and, on the other hand, by the considerable increase in the 
consumption of residuum for heating purposes, and, toward the close 
of the year, in the great rise in price of refined petroleum on the 
international markets. 

While the petroleum consumption in the country shows no note- 
worthy upward movement, the use of residuum for heating shows a con- 
tinuous, strongly progressive rise. Besides private industry, in which 
the liquid fuel is.entirely displacing coal, the principal consumer in 
the country is the Roumanian State Railway, which is already using 
petroleum residuum on most of its locomotives. How rapidly this 
consumption has increased in recent years is seen from the following 
table of consumption of petroleum residuum by that railway: 


Consumption of petroleum residuum on Roumanian Stale Railway, 1894-1902. 


Year. Quantity. Year. Quantity. 
Metric tons. Metric tona. 
o tu eeuce sete westerns Eunice es 433 | 1890.2 eke Se otek ees tues ee CT PES 16,178 
1500 o eux Se A S ES 2,099- | L900 its 18v d Se YER EXP RED TEE OTT 20, 869 
1890... 124528 Ce oe a METAL DECR E Rus 2 233 TOT ret io ant o erates Weegee’ a 30, 000 
1897 ...... ta 2:087 1 1902; aro a 40, 000 
1808 2. osse ure peus ts CU PEE E SE 6, 510 
a Estimated. 


In like manner the tests made by the Roumanian Maritime Service, 
on the 135 trial trips of the steamer /?egele Carol, have given such 
exceedingly favorable results (an effective saving of 40 per cent) that 
the commission in charge decidedly advocates the definitive introduc- 
tion of this fuel on ships. 


GERMANY. 


Condition of the industry. —Althoupgh Germany is one of the largest 
purchasers of petroleum products from the United States, there are 
in it two producing fields, one of which has maintained a small but 
steady production for many years in the province of Alsatia, near the 
town of Haguenau; the other, nearly 300 miles to the northwest, is in 
the province of Hanover, near the town of Weitze. "The latter field, 
after lying almost dormant for several years, was revived in 1900, 
and since then has produced more petroleum than the Alsatian prov- 
ince. Of the total production in 1902, the IIanover district produced 
about 60 per cent and the Alsatian province 40 per cent. 
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The total production for the year 1902 is placed at 353,674 barrels, 
of which quantity 209,964 barrels are credited to the Hanover field 
and 143,710 barrels to the Alsatian field. 

Operations near Weitze in the Hanover field have been very active 
during the last year, a somewhat lighter petroleum having been found 
in a lower strata. All the crude petroleum produced in Germany is 
quite heavy, comparatively, and only a small percentage of naphtha 
and illuminating products are obtained from it in the process of 
distillation. By careful manipulation in the refinery, however, a 
superior lubricating product is manufactured from the crude petroleum 
of both districts. 

"The principal refineries in the Alsace field are at Pechebroun end 
Bodromstein, and that near Celle, in the Hanover field, is located at 
Piene. The petroleum found in Alsace is of a gravity of 28? Baumé, 
and that in the Hanover field is considerably heavier. Twenty-five 
per cent of illuminating petroleum is said to be extracted from the 
petroleum of Alsace as well as over 30 per cent of lubricating oils, and 
not over 16 per cent of illuminating petroleum is secured from the 
Hanover field, but the percentage of lubricating petroleum is said to 
be over 37. 

Germany encourages the development of her petroleum fields by 
imposing on all of the petroleum products brought into the country & 
heavy import duty amounting to 6 marks per 100 kilos, or $1.80 per 
barrel, on illuminating petroleum, and to 10 marks per 100 kilos on 
lubricating petroleum, or $3 per barrel. 


PRODUCTION. 


The production and value of petroleum in Germany from 1880 to 
1902 is shown in the following table: 


Production and value of petroleum in Germany, 1880-1902. 


[Metric ton - 7.1126 barrels.] 


Quantity. Value. 
Year. 
tone | along. | Marks? | Dollars. 
1880. ours Roue IS cR Ret sU au Eau da cups 1, 309 9, 310 159, 000 33, 160 
DES Is cores Hebe Due A bed ve te tent sd oed is 4, 108 29, 219 526, 000 126, 240 
E cu e e Vou det DR iee Raps indu dios a a adl aa a kee qoe 8, 168 58, 025 751, 000 180, 240 
O PAIE MeL UDD LUE Ici oe sede 3,755 26, 708 352, 000 84, 180 
A act RM REEF Ea Wa ERG X eR uS oe 6, 490 46,161 551, 000 132, 240 
A A A A a 5, 815 41,360 471, 000 113, 040 
a 10, 385 73, 861 962, 000 230, 880 
TBST AA II E E 10, 444 74, 284 933, 000 223, 920 
jos — —————'——— (MM 11, 920 81,782 |. 1,028, 000 246, 720 
A ECCE 9, 591 68, 217 | 881, 000 211, 440 
s TP ————— er 15, 226 108, 296 ], 242, 000 298, 080 


jns m" | 15, 315 108,929 | 1,195,000 286, 800 
no nmm | 14, 257 101, 404 880, 000 211, 200 
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Production and value of petroleum in Germany, 1880-1902—Continued. 
{Metric ton—7.1126 barrels. ] 


Quantity. Value. 
Year. IE ET WOES LEAD OON 

Metric Barrels (42 

tons gallons). Marks.» Dollars. 
jt. T Gone leeeaniealg nea a a gabe kek 13, 974 99, 391 783, 000 187, 920 
Lo Et 17,232 122, 564 972, 447 233, 387 
1890 P cored yoteesetad eee 17,051 121, 277 962, 455 230, 989 
Ls "Er A 20, 395 145,061 | 1,188,511 285, 243 
A AO 23, 303 165,745 | 1,396, 444 335, 147 
A loc ex eee CUN dE REA Minn ate ova cud ceases 25, 789 183,427 | 1,578,208 878, 770 
1800. A NES EUMDEM ND DEM LEE E 27,027 192,232 | 1,577, 456 378, 589 
1900. eue Sah eas See tieek Sete eee eee e eee SIL E ca 50, 375 358, 297 | 3, 726, 086 894, 261 
190]. y s e Sw eus ale Ge et ME pL EVEN wes 44, 095 313,630 | 2,960, 478 708, 115 
Y A ca O E SEE Sa 49, 725 353,674 | 38,351,000 804, 240 

aOne metric ton, crude=7.1126 barrels. b One mark taken as=24 cents. 


Production of petroleum in Alsace-Lorraine, 1880-1902. 


Quantity. Quantity. 
Year. M etric isole Year. Metric —9 
J880 e — 1,063 7,490 || 1892 ...................... 12, 942 92, 051 
A vest Uses 1, 237 8,798 || 1893 Locos zs a et oes es 12, 609 89, 683 
A eoo va cons kaye 2, 169 15,427 || 1894 ..................-.-. 15, 632 111,183 
A i eani 1,198 8,521 || 1805 000000. Roe te 15, 439 109, 812 
jj. MM 2, 715 19,737 || 1896 5 coo ped de osa ero 18, 883 184,310 
BS dois ces Erse sve sis vas 8, 087 21,966 || 1897 ...................--- 20, 703 147,250 
1886. E —————Ü 7, 696 54,738 || 1898 ........ooooooooooooo. 23,232 165, 237 
IBS eee cts 7, 892 66,133 || 1899 AA 23, 554 167, 530 
FOSS S 9,150 65,080 | 1900 ...................... 22, 597 160, 723 
A VER es 6, 532 46,759 || 1901 iio 19, 997 142, 230 
E gp os Soa seana 12, 977 92,300 || 1902 ¿coi 20, 205 143, 710 
ji. PR 12,817 91,162 
ITALY. 


Condition of the éndustry.—' The statistics of the production for 
Italy in 1902 are not yet available. The production for 1901 amounted 
to nearly 18,000 barrels, as compared with 12,000 barrels in 1900, a 
large increase. 

Some favorable indications of a large deposit have lately been found 
in the Parma region. The price, as quoted —31$8.02 per barrel—ought 
to stimulate a very careful search. 'The duty imposed on refined 
petroleum causes the high price of the native product. There is an 
import duty of 48 lire per 100 kilos, or $11.50 per barrel, as well as 
an excise duty of $2.25 per barrel. 

Not many miles from Naples petroleum has been found in workable 
quantities, notably at San Giovanni d'Incarico and at Pico, in the val- 
ley of the Liri, both in the province of Caserta. It is a fact that as 
recently as 1878, 600 tons, or almost all the Italian petroleum, came 
from Pico alone. In the last twenty years the annual output has seri- 
ously decreased. Indeed it has become insignificant as compared 


- PETROLEUM. 608 


with the increased production of the borings in northern Italy. Petro. 
leum has also been stated to occur at Tramutola, on the Gulf of Taranto, 
and asphalt is recorded on the east side of the Abruzzi, about 20 miles 
from Pescara. Asphalt has also been found in the province.of Salerno. 

The depth of the water (80 fathoms) at the spot in the Bay of Naples, 
where the smell was noticed, is too great for the collection of the oil 
to be commercially practicable, but the long-continued escape of 
petroleum in the immediate vicinity of the Apeninne limestones of the 
Sorrentine peninsula is an indication that deep borings might be suc- 
cessful and might ultimately yield as profitable a supply of petroleum 
as the borings in northern Italy, near Bologna &nd Piacenza. These 
extend along anticlinals of the Tertiary limestone, and therefore are 
geologically similar in many respects to the country in or near which 
the newly discovered petroleum spring occurs. 


PRODUCTION. 


From the volumes of Rivista del Servizio Minerario the follow- 
ing statements are extracted regarding the production of crude and 
refined petroleum in this country: 


Production of crude petroleum in Italy, 1860-1901. 


Num. Quantity. Value. Number 
Year. piven Metric Unie Unit value. Total value. m ld 
tion barrels, | Lire. | Dollars. | Lire. | Dollars, | Ployed 

jo —————Ó—— 8 5 86 800. 00 21. 44 4, 400 772 5 
ji. PT 8 4 29 | 800.00 21.31 8, 200 618 8 
jt. E — M 4 4 29 800. 00 21. 31 8, 200 618 9 
jio —— 7 8 58 | 800.00 21.29 6, 400 1, 235 18 
q AA ESEA 7 10 72 800. 00 21. 44 8, 000 1,544 82 
e A issinises 10 315 2, 265 209. 52 5. 62 66, 000 12, 738 70 
LA 12 138 992 269. 86 7.24 87,240 * 7,187 57 
1867 A eee stews n 110 791 | 349.10 9.37 | 38,400 7,411 58 
1008 occorse auessa 9 51 367 435. 29 11.68 22, 200 4,285 62 
1 cae 8 20 144 | 800.00 21. 65 16, 000 3, 118 45 
dao 6 12 86 | 800.00 21. 55 9, 600 1,853 30 
A excess 6 38 273 263. 16 7.07 | 10,000 1, 930 40 
E AA date 6 46 331 208. 69 5. 60 9, 600 1, 853 86 
Id 5 65 467 172. 31 4. 63 11, 200 2, 162 85 
Mica dic 4 $4 604 152. 38 4. 09 12, 800 2, 470 87 
j;rpn m — eaees 8 118 818 138. 05 8. 70 15, 600 3,011 38 
pr eter —À 8 402 2, 891 123. 38 8.31 49, 600 9, 578 72 
jtry dem 2 408 2, 934 132. 35 3. 55 54, 000 10, 422 45 
A m 4 602 4, 329 102. 99 2.76 62, 000 11, 966 98 
SM 4 402 2, 891 124.37 | | 3.34 50, 000 9, 650 70 
jl m ———À 2 283 2, 035 313. 05 8. 40 88, 595 17, 099 24 
TSS AAA 2 172 1, 237 445. 00 11. 94 76, 540 14,772 2A 
1882... 0 sts ois eno ss Bé 4 183 1,316 474. bb 11.98 86, 844 15, 761 121 
po ia À 5 225 1,618 259. 49 6. 96 68, 387 11, 269 92 
e RPM 6 897 2, 855 841. 18 9.16 | 135, 452 26, 142 110 
ll — — MÀ 6 270 1,941 407. 65 10.94 | 110,066 | 21,243 136 
j[.. A 7 219 1,575 416.11 11.17 91, 130 17,588 145 
j|. AA oseecied 7 208 1,496 | 368.84 9.77 | 76,720 | 14,614 135 
1888. — —— cde 6 174 1,251 319.71 8. 58 55, 630 10, 737 76 
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Production of crude petroleum in Italy, 1860-190 1— Continued. 


e uantity. Value. 
in ES. i. y A A A a MERE aedi 
"elsi Unit value. Total value. of work- 
Year. Md Metric | United uba Š men em- 
pe TR- tons Stutes : ployed 
tion. : barrels. Lire. Dollars. Lire. Dollars. 4 
1889. HP 7 177 1,273 | 288.13 7.73 | 51,000 9, 843 70 
A A A 9 417 2, 998 289, 2] 7.76 120, 603 23, 276 177 
1891 scis bets decus oo AM 10 1, 155 8, 305 301, 38 8. 09 348, 100 67, 183 251 
IO cid 7 2, 548 18, 321 296. 11 7.95 | 754,500 | 145,619 267 
1898 —— — AA 8 2, 652 19, 069 299. 80 8.05 | 795,050 | 158, 445 130 
TBO ade ca eS 9 2, 804 20, 522 296. 8S 7.97 847, 260 163, 521 194 
1895.2: zx: 6 3, 594 25, 843 358, 90 6. 95 930, 496 179, 586 134 
18967 l Lue CL sies Da gut 9 2,924 18, 149 255. 34 6. 85 644, 468 124, 383 222 
18045. Ll Rove 8 1,932 13, 592 255. 33 6. 84 492, 285 95, 010 231 
ISUR...: um eR Reeve 7 2, 015 14, 489 292. 30 7.85 589, 129 113, 702 217 
PROG Tr 6 2, 242 16,121 264. 97 7.11 594, 062 114, 654 231 
1900.1: 4221225: 9 1, 683 12, 102 292. 20 7.84 491, 769 94,911 226 
190155. iliam 9 2, 246 16,150 298, 78 8.02 671, 065 129, 515 227 
7.1905 barrels=1 metric ton of crude 7.955 barrels=1 metric ton of refined. 1 lira=19.3 cents. 
Production of crude petroleum in Italy, 1895-1901. 
Num- Quantity, Value. 
Mining district pence ak actas 
ning district. e. ¡welis Metric O Per 
opera- | tons. | 42 gal- | Per ton. barrel. Total. 
tion. lons. 
1895. Lire. Lirc. 
Bilin older ex eem PEE 3 3,532 | 26, 399 260. 00 86. 98 918, 320 $177, 236 
A O A ene 3 62 446 196. 71 5.27 12,176 2, 350 
"Total AA AA 6 3,594 | 25, 841 258. 90 6.95 930, 496 179,586 
1896. pep cn ME pA eM DICA 
Bologni :...-2 toners cens e Rem niis 1 1 7| 250.00 7.00 250 48 
Milan irs PEN 5 61 439 273. 00 7.34 16, 682 3, 220 
dau o eet Piacenza . 2 2,388 | 17,171 260. 00 6.98 620, 896 119, 833 
ROM ota athe ate See a Chieti .... 1 74 532 89. 73 2.41 6, 640 1, 282 
o A ege ews 9 2,524 | 18,149 255. 34 6. 85 644, 465 124,383 
1897. ¡¿ _ _ A fe ee A 
Mile iiio { Parma.... 5 80 575 | 260.00 6. 98 20, 800 4,014 
í . Piacenza . 2 1,791 | 12, 578 260. 00 6. 98 465, 660 89, 872 
ROIG. S so iris Chieti .... 1 61 439 95. 44 2.56 5,822 1, 124 
TO A eee Re 8 1,932 | 13, 892 255, 33 6. 84 492, 232 95, 010 
1898. AA, a A E) A o ee 
Min LLL. Tias NUS A 45 324 | 269.20 7.20 12, 089 2, 333 
“(Piacenza . | { 1,910 | 13,734 | 300.00 | 8.05 | 573,180 | 110,624 
Rome io Chieti .... 1 60 431 61.33 1.73 3, 860 745 
Tole | exeebasaned 7| 2,015 | 14,489 | 292.30 | 7.85 | 589,129 | 113,702 
1899. | PR REX dl rcm ER 
Milan ..................... is NA 7 73 525 | 270.71 7.26 19, 762 3, 814 
Piacenza . 2! 1,806 | 12,986 | 300.04 8.05 | 541,870 101, 581 
ROMe. ied cc dep Eius Chieti .... 1! 363] 2,010| 89.33| 2.39 | 32,430 6, 259 
Tota eer eee AA 10 | 2,242 | 16,121 264. 97 7.11 594, 002 114, 654 
1900. ee, A a AS aS EEE 
MEI NIRE [ER Bit 6 62 446 | 273.13 | 7.33 | 16,953 3,272 
Piacenza . 2| 1,846 | 11,117 | 301.35 8.08 | 465,894 89,917 
ROMO cia aa Chieti .... 1 75 539 | 118. 96 3.19 8, 922 1,722 
A AAA 9 1,683 | 12, 102 292. 20 7.84 491, 769 94, 911 
1901. — cc d | ee a nee ee ee ee 
Milan .................... I ox. 6 59 424 | 251.70 6. 76 14, 850 2. 866 
Piacenza . 2| 2,147 | 15,438 | 303.35 8.14 | 651,300 125, 701 
ROMEC. I ida Chieti .... 1 40 288 | 122.87 3.29 4,915 948 


———— | —— — —— | —————— 1 PS ———— 


TOUT 2: cote pM rRE aU 9| 2,216 | 16,150 | 298.78 8.02| 671,065 129,515 


- 
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GREAT BRITAIN. 


Condition of the industry.—Petroleum and natural gas are both 
known to exist in certain localities in England, but thus far no large 
reservoir has been found. For the last seventeen years or more there 
has been some production from Longton, North Staffordshire, which is 
given in the following table. There are a number of localities in 
which petroleum and natural gas have been found in small quantities, 
but little has been done in the way of testing by drilling deep wells. 


PRODUCTION AND VALUE. 


The mineral statistics of the United Kingdom give the production 
and value of petroleum from 1886 to 1902 as follows: 


Production and value of petroleum in Derbyshire, England, 1886-1902. 


Production. Value.a 
Year. Tons (2,240 | Barrels (42| Pounds Dollars 


pounds). gullons). | sterling. 


IS ice ices ate cle os ces aa ee ene ET 43 314 129 627 
A eid piece A A dr: 66 482 99 481 
IS cei beak ett rete Gt A ALE 35 D: T a A EPA 
DC REN E CROCO 30 219 45 219 
O PEMERNE 35 256 52 253 
A PREX RN: 100 731 150 729 
[MNT TORNEO UPON 218 1,594 409 1,988 
jo ATTE" 260 1,900 488 2,372 
CERE c P PER 49 358 92 448 
UU NM NOR OREL ORARE SC 15 110 28 136 
PROG oe Nd aches ELDER 12 88 29 141 
Li, Mm 12 88 29 141 
IS NCMO E D ERREUR ERE 6 44 14 68 
o eM CERTE RE 5 37 12 58 
ET ERE PET pM A mp AA EAE 
A ONES A EE 8 A ARA 
A c 25 A AA 


a Value at wells. £1=$4.86. 


SCOTCH SHALE-OIL INDUSTRY. 


The shale-oil industry of Scotland is of no small importance, and 
the quantity worked has increased very considerably during the last 
twenty years. The Scottish oil companies together produce about 
500,000 barrels of burning oil per annum, probably 250,000 barrels 
of lubricating and other oils, approximately 160,000 barrels of naphtha, 
and 20,000 tons of solid paraffin. 
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In the following table is given the quantity and value of oil shale 
produced in Great Dritain during the years 1897 to 1902, inclusive: 


Quantity and value of vil shale produced in Great Britain, 1897, 1898, 1899, 1900, 1901, 
and 1902. 


1897. 1898. 1899. 
Country «mc A EE HIM xr ELS MT 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
| Tons. Tons. Tons 
O > cowie eee ne E E eS 10, 568 £2, 642 2, 975 £744 200 £50 
BOCOLIBHU o cede tetas REESE PES 2,211,617 | 552,904 | 2,133,409 | 533,352 | 2,205,219 552, 062 
WHICS A neeese aE 1, 500 390 1, 609 402 2, 375 891 
TOUT oso ict ds 2,223,745 | 555,936 | 2,137,993 | 534,498 | 2,210,824 953, 003 
1900. 1901. | 1902. 
Country. ———————|-—————— — 
Quantity. Quantity. | Value. | Quantity. | Value. 
Pr Ter cT ee O repre DE PRO Rem cn A 
Beotland. 2s O 2, 279, 879 2,105,953 |.......... 
A c osa Ve asc eed ata Ead 2,312 1;98I eccessu 
TOAT zoo o tee 2, 282, 221 5 2:104 994 eames ues 


The quantity and value of oil shale produced in Great Britain from 
1873 to 1902 are shown in the following table: 


Production of oil shale in the United Kingdom, 1873-1902. 


Year. | Quantity. | Value. 


Year. Quantity. Value. 
- Statute tons, Statute tons. 
TS iS sin Sete D MEE 524,095 | £262,047 || 1888.................. eee | 2,076,469 | £519,074 
[rr pP 362,747 | 181,373 || 18859.................. eee. 2, 014, 860 503, 715 
IN A O pus 437,774 | 218,887 11-1890... o ecol uae mue 2, 212, 250 608, 369 
A uid ePi tds amos 603,538 | 301,769 JE) PET 2,361,119 707,177 
VET Te hae ea esha ORAN | 801,701 | 400,850 || 1892....................... 2, 089, 937 522, 484 
DD ri A RE 788,704 | 394,352 | 1893................. esee. 1, 956, 520 489, 130 
Lyr CN PM PR 783,748 | 391,824 | 1891 isse cing d RN Rs 1, 986, 385 496, 596 
1880. co osé tuo seedy eee eee: 837,805 | 418,902 | 1805... so ra dos Een ver EE 2, 246, 865 561, 716 
188a uela Qe e ERREUR 958,255 | 479,127 || 1890.....e eso mh has 2, 419, 525 604, 881 
A subo A 1,030,915 | 310,685 | ISOT erae cioe E S ea as 2, 223, 745 555, 936 
LSB D"— C em 1,167,943 | 299,676 || 1898................. ee eee 2,137, 993 534, 498 
18M oc oS bois xx RA e We | 1,518,871 | 386,780 || 1899. ...................... 2, 210, 824 553, 003 
I Boie i PETE EE E 1,770,413 | 447,302 |, 1900....................... 2, 282, 221 627, 844 
18860. Sava edie haces 1,728,503 | 435,963 || 1901................ sees 2,354,356 | ........... 
INST: T E Eua 1,411,378 | 355,085 || 1902........oooooooommom... 2,107,534 | .......... 
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NEW SOUTH WALES. 


PRODUCTION OF KEROSENE SHALE. 


The quality and value of the kerosene shale wrought in the two 
districts of New South Wales from which it was produced during the 
years 1899 and 1900 were as follows: 

Quantity and value of kerosene shale wrought in New South Wales in 1899 and 1900. 


[Annual Report of the Department of Mines, New South Wales.] 


Western division. pouty i divi- Total. 
Year. A A 
Tons. Value. Tons. Value. Tons. Value. 
L 8. d. L &. d. Le 8. d. 
1899 c 29,193 | 31,415 5 0 7,526 | 9,408 5 0 36,719 | 40,823 5 0 


A R RENE 21,896 | 19,444 13 0 966 | 1,207 0 0| 22,862| 20,651 13 0 
| 


The production of oilshale is gradually decreasing, and there are 
several reasons for this, among which are— 

(1) The area of known first-class shale is becoming rapidly worked 
out. 

(2) The freights for exporting shale have been so high as to limit 
the quantity exported. 

(3) Recently ceftain oils have been used to increase the illuminating 
power of gas, which to a large extent is taking the place of oil shale 
for this purpose. 

Mr. F. W. Goding, United States consul at Newcastle, New South 
Wales, says that it is reported that an oil spring of good quality has 
been discovered in the southeastern district of South Australia. The 
spring is near the lakes which exist at the mouth of the Murray 
River, in the vicinity of the little town of Meningie, on the eastern 
shore of Lake Albert. 'The existence of petroleum in this desert 
region has been known for years. The oil exudes from the banks of 
Lake Coorong, and also from the more southern coast line. The 
quantity of the supply and the purity of the oil are questions for 
future investigation. 

At present, large quantities of kerosene are landed at the various 
ports of the Commonwealth from Asia and America. The oil is 
stored in immense tanks, from which it is retailed much in the same 
way as milk. Should the discovery develop into an established 
industry, it will seriously affect the importation of American kerosene 
into that Commonwealth. 
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Imports of kerosene into New South Wales, 1894-1901. 


[ English gallons and pounds sterling.] 


Year. Quantity. | Value. 
Gallons. 
psc ——X T 2, 362, 415 £64, 137 
IBUD. uS e elie oth ceil Bek al heise wy outer REAL an ates EAS a pa RENE ee 2, 569, 672 79, 225 
jp: OP SEE 2, 520, 044 87,675 
INO oc on cect eile Meare Peres ae RIEN ERU neonate Map pute nel iem eL M E 2, 913, 419 98, 455 
PROB es cer urn A Ra d E E cce x we eee eai AE 8, 625, 882 112, 738 
s C —— —— — "——————— yee wees 4, 580, 201 176, 651 
A MERE 4, 224, 467 181, 580 
TOOL PN rr E MR TE Ne aT REOR ERE SIE 8, 148, 091 276, 766 


Exports of shale (kerosene) from New South Wales, 1895-1901. 


Year. Quantity. | Value. 
Long tons. 
jr —MÓ——— M 84, 549 £77, 934 
Lo o —————————— MO 14, 220 82, 846 
1T A A RS 21, 930 44,511 
| PHP E P 18, 846 27,197 
A eH E E 9, 147 19, 355 
TOO mide, Sastre ies bois dv aloe pas ise er A ie owe ise wee Meee 16, 677 36, 276 
io MP epe E 19, 385 42, 504 


NEW ZEALAND. 


Petroleum has been known to exist in both the northern and the 
southern divisions of the island for many years. 

In 1874 & shallow well was drilled in the Poverty Bay district, near 
where there was a natural showing. At a depth of 110 feet the crib- 
bing collapsed and stopped further progress. In a few weeks a large 
amount of remarkably pure petroleum accumulated in the abandoned 
hole. Subsequent efforts to find petroleum in paying quantities near 
this region were failures, although some of the wells reached a depth 
of 2,000 feet. 

Recent explorations have been transferred to the southern division 
of the island, on the Midland Railway, near Lake Brunner, 21 miles 
inland from Greymouth, where there are numerous surface indica- 
tions. Five shallow wells have been completed, all of which gave 
small showings of petroleum. In one of these wells there is an out- 
burst of natural gas, salt water, and a small showing of petroleum 
regularly every two hours. 
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THE PETROLEUM INDUSTRY IN ALGERIA IN 19092. 2 


The progress of development work in the petroliferous region, as 
well as in the refining and marketing of the products in Algeria, was 
very rapid toward the end of 1902. Algeria is advancing rapidly to 
the position of a petroleum producing country. 

The demonstration of the value of Dahra petroleum as fuel has been 
made by the syndicate of the same name, which has undertaken active 
exploitation work. 

In view of the favorable results of the use of liquid fuel, both on 
railways and steamers, obtained in every country in Europe, it may 
be hoped that Algerians will give every material and moral support, 
not only to present operations but also to new prospecting work, 
which is bound to be successful throughout the colony. The searches 
must be carried out in a rational manner, avoiding all ‘‘ wild-cat” 
methods, such as have been used in many countries during the last 
two or three years. 

For lighting purposes Dahra petroleum occupies the first place, both 
by its illuminating power and flash point, which is above 50? C. 

It has been accepted for Government contracts, and wherever it has 
been tried it has taken preference over other oils. 

Dahra oil is thick, but its thickness is due to the presence of solid 
paraffin and of vaseline to the extent of 10 to 13 per cent in the crude 
oil. The paraffin scale, filtered by way of an experiment and bleached 
under the sun, proved to be of first quality. After the separation of 
burning oil and paraffin scale a lubricating oil is left. 

In 1902 a change was introduced into the method of working, and the 
progress of the development has taken a practical turn. Oil was found 
at & depth of 400 meters in good quantities, and as much as 32 cubic 
meters of it was extracted per day from one well. The oil, thickened 
in its passage upward, oozes out for a distance of 14 kilometers. 

The strata traversed by the well are impregnated with petroleum, 
and the earth analyzed yielded 20 per cent of oil, the driller striking 
the petroliferous sand at 400 meters, which is the first oil stratum. 
The second and third are still awaiting the drill. 

Forty-two per cent burning oil, 10 to 12 per cent paraffin scale, and 
the rest lubricating oil of superior quality, represent the proportions 
obtained from the oil in 1902. "The installation at St. Amie (Oran) 
consists of a steel tank of 500,000 liters, a new refinery, and works for 
manufacturing lubricating oils. The governor-general and Govern- 
ment of Algeria are granting every facility, us well as their moral 
support, toward the development of the oil fields, and it is, thanks to 
this, that success has been attained in the year 1902. 


t Jour, du Pétrole, 


M R 1902 39 
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PERSIA. 


There are rumors of the formation of a Belgian company for petro- 
leum exploitation in Persia. 

The Persian petroliferous region extends along a line northeast and 
southwest, starting at Shahku, on the Turco-Persian frontier, and 
ending on the eastern side of the Persian Gulf. 

The northern part of this basin has its center at Kasharashirin, near 
Shahku. Around this village are numerous pits of a depth of about 
32 feet. This deposit is situated on an eocene axis of sand and marl, 
and the Kurds exploit it in a most primitive manner, contenting them- 
selves with collecting the oil from the pits every four or five days. 
An average output of 10 barrels is collected each time. The petroleum 
is very fluid and of a greenish color and is refined on the spot. In the 
center of the Persian basin, parallel to the Bakhtiari Mountains, there 
is the petroliferous district of Lauriston. This district, like that of 
Kasharashirin, is characterized by the same blue clays which are found 
in Galicia. The petroleum deposits are in the neighborhood of 
important salt and sulphur deposits. 

The existence of petroleum is also shown in a most conspicuous 
manner at Chouster, where the inhabitants collect it on the surface. 
The Chouster oil is of a special quality, being of a yellow color, very 
clear and almost transparent, and having a specific gravity of 0.773. 

South of this station and a few kilometers from Ram-Armuz are 
the natural springs of Chardin, one of which has a regular output of 
about 22 gallons per day. 

Natural petroleum springs also exist near the Persian convent of 
Nuamzady at Haf-Cheide. These springs, which have an output of 
about 1 barrel per day, produce an oil of a greenish color and of a 
specific gravity of 0.927. 

The south of the Persian basin runs along the shore of the Persian 
Gulf, Dalike being the most important station here. In this district 
work has been seriously started, which unfortunately could not be 
brought to a successful finish, owing to the inclemency of the weather 
in the summer, the bad quality of the water, which corroded the boil- 
ers, the high cost of fuel, and especially the pillaging by the neigh- 
boring tribes. The Persian Bank Mining Right Corporation, which 
holds the concession of this property, has placed at its head an experi- 
enced man—Engineer Kmentt. 

The workmen brought from Galicia were not able to stand the cli- 
mate, and those from Baku were no better. 

The petroleum of Dalike is heavy and bituminous, and, according 
to Redwood, has a specific gravity of 1.016. 

Investigations are to be made shortly on the shores of the Caspian 
Sea, near the village of Talish, where there are abunuant traces of 
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petroleum. Here drinkable waters and cheap and abundant liquid 
fuel are obtainable, while the natives are better policed than on the 
Persian Gulf. 


DUTCH EAST INDIES—SUMATRA, JAVA, AND BORNEO. 


Condition of the industry.—The year 1902 has been one of activity 
in ali of the three islands, and more petroleum was produced and 
sold during the year than ever before. The inferior quality found 
in Java and Borneo was largely marketed as a fuel petroleum, while 
that produced in Sumatra, being of a superior quality with a paraftin 
base, was converted into illuminating and lubricating petroleum and 
paraffin. The refineries of Sumatra produced 264,320,500 liters in 
1901, equal to 1,652,000 barrels of refined petroleum, which will 
probably be increased by at least 30 per cent for the year 1902, when 
the figures can be secured from these far-off regions. The quality of 
the illuminating products is generally considered inferior to that of the 
United States and Russia, and they are sold at a reduced price, reach- 
ing a class in the densely populated portions of their own islands, and . 
in China, India, Siam, and Persia that do not appreciate the qualities 
of a superior illuminating petroleum, being satisfied with an inferior 
article consumed in a primitive clay lamp. 

A very large percentage of the petroleum produced in Java, and 
nearly all of that produced in, Borneo is marketed as a fuel oil after 
the more volatile portions have been removed in the refinery. There 
is also a considerable amount of crude petroleum exported from 
Sumatra to Java and there refined. 

The laws of Japan and India require a flash test of 100° C. for illumi- 
nating petroleum, while a number of other countries will accept and 
store petroleum of a considerably lower flash test. 

The Shell Transport Company has devoted a large amount of capital 
to marketing the fuel petroleum and bulk oils produced in the islands 
of the Dutch East Indies group and Russia, and has erected storage 
tanks at the following-named seaports: In Africa at Port Tenenk, on 
the Suez Canal at Port Said, and at Zanzibar; in British India, at 
Bombay, Calcutta, Madras, Karachi, Intikorin, Colombo, Penang, and 
Singapore; in Dutch East India at Soerabaya, Batavia, and Sheribon; 
in Siam at Bangkok; in China at Hongkong, Shanghai, Amoy, 
Swatow, and Foochow; in Japan at Kobe, Yokohama, and Nagasaki; 
and in Australia at Sydney, Greenwig, Williamstown, and Adelaide. 

Singapore is a very large and important distributing point, the most 
important of any in the Far East, for the refined products and the fuel 
petroleum of the Dutch East Indies. There are ten large storage tanks 
erected here, and there are ample wharf facilities for the numerous 
tank steamers which make direct connection with Palembang and Balik- 
Pappan. There are also extensive canning works located here. Liquid 
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fuel is year by year gaining a more extensive foothold as its merits 
become more gencrally known, and because of the increased price of 
coal, which has to be transported thousands of miles to many of the 
ports of eastern Europe, southern Asia, and Africa. The yearly 
increase in the quantity of liquid fuel produced and consumed, together 
with the new areas that have lately been developed in these islands and 
elsewhere in the other portions of the globe, show that to a certain 
extent an increasing amount of coal must be supplanted by liquid 
petroleum as a fuel. 


EXPORTS. 


The export of kerosene from Dutch India to various countries 
between the years 1896 and 1900, as reported by Mr. A. V. Ragosine,? 


was as follows: 


export of kerosene from Dutch India, 1896-1900, by years and countries. 


Country. 1896. 1897. 1898. 1899. 1900. 

Cases. Cases. Cascs. Cases. Cuges. 
Holand O ecu ee Situ eain etis Nei 8 2 A [e a E 
British India ...... No pM UE e e dur E CE 22, 860 789, 788 631,810 7,110 ir 
PENNE erai ons ote ERO VR EE OE EN 109, 860 112, 870 112, 640 153, 520 257,190 
MITACOR 4 aio w 25sec en EE RpaRER A EE RE ees 23, 100 72,170 79, 440 84, 930 358, 145 
SIDnEADOTO rias 340, 210 490, 860 159, 440 300, 725 1, 415,515 
SIAM s rsen ELA IUE qued EMI 153, 240 141,150 101, 120 203, 450 169, 930 
A A ER E ene béw et ou uS 76, 890 121,310 91,690 sce en it 56, 170 
Hong RONG soe eke ds Sesto e 446,560 | 2,015,080 | 1,447,080 |............ 593, 610 
Other Chinese ports ...................... 92, 790 839, 450 | 1,457,950 556, 960 89, 120 
PEPIN: ie cia Dade ate ur NN pecie 23, 020 243, 110 186,030 |............ 97, 230 
Timo uo ag uei pode ete de mutes PER 370 380 670 610 600 
AUSLTATU IE uas Seo rito rr ERR E leida as A 25 PI AAA 
New Guinea (Germun)................... 2 ice pe TETUR A putt 
Total Ld dan douse ae eb ue desi 1,288,960 | 4,326,170 | 4,261,005 | 1,362,575 | 3, 037, 510 


Case = 10 gallons. 


The export was chiefly effected by the Shell Transport and Trading 
Company, who have exported in their tank steamers kerosene, resid- 
uals, and, during the last two years, benzine from Balik-Pappan, 
Palembang (Moeara Enim Company), and also from Langkat (the 
Sumatra Company), chiefly in bulk; the Royal Company, who exported 
in their steamers their own oils and those of the Sumatra Palembang 
Company, chiefly in cases; and the Mining and Forest Exploitation 
Company, of Lower Langkat, who export their kerosene of the 
Dragon brand chiefly to Penang, Singapore, Siam, and China in cases, 


a Neftiannole Dielo. 
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SUMATRA. 


There are three large refining companies in the island of Sumatra, 
namely, the Sumatra Palembang, the Moeara Enim, and the ** Koenig- 
liche," as it is improperly called. 

The first two companies, the original Holland companies, are located 
in the southern part of the island; the latter, in the northern part, is a 
comparatively new organization with rapidly increasing output. 

Theoriginal Holland companies in their early history, during the 
years 1897 and 1898, created a flurry in all of the petroleum-producing 
localities in both the Old and the New Worlds. 

The output of the original wells, the comparative ease with which 
they were drilled, their location so near tide water, and their nearness 
to the central markets of Asia, as well also as the superior quality of 
the petroleum, all contributed toward this. Suddenly these wells ceased 
to flow, and pumping had to be resorted to; this, however, failed to 
keep up the production. Neither did the drilling of an immense 
number of wells in the neighborhood of the original gushers supply 
the deficiency; in consequence, the refineries did not have the neces- 
sary quantity of crude petroleum, and their production was greatly 
decreased. "These conditions brought about the necessity of finding 
new fields, which was finally accomplished; but the locality was from 
40 to 120 miles from the refineries, which involved a large amount of 
expense to connect them by pipe lines. These difficulties for a time 
curtailed the production of the original plants, which has been more 
than regained in the last three years. 

The production of fuel petroleum on the island of Borneo has been 
increasing by very large quantities since the ycar 1900. 

The most important company, however, is the ** Koninklijke Neder- 
landsche Maatschappij tot Explotatie van Petroleum-Bronnen,” called, 
in brief, the ** Koninklijke”—+that is, ** Koenigliche.” The company 
was established in the year 1890, with a capital of 5,000,000 gulden pre- 
ferred stock and 3,000,000 obligations. At first it gained the small 
territory Lepan near the city Langkat, to which the properties in 
Besitang, Aroebaai, and Boekit were added, so that in the year 1896 
it possessed 170,000 hectares. During the first year little drilling was 
done, while the wells continuously yielded & quantity of crude oil; 
and this condition continued until the year 1898, in which the value of 
the oil fields decreased greatly. Some of the wells ceased to produce 
oil, others decreased their output, and a third class delivered water 
instead of oil, so that in the year 1899 they yielded only one-third of 
what they did at the beginning, despite regular drilling. This induced 
the company to make very extensive acquisitions and openings in 
various sections of the country, particularly in the northern part of 
the island. Previous to the year 1901 these examinations were unsuc- 
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cessful on the whole. The first success was in Perlak, upon territory 
acquired from a similar company, which developed very rich wells, 
whose production reached a total of 1,500,000 metric centners of crude 
oil in the year 1901, which is an amount equivalent to two-thirds of 
the complete production of the ** Koenigliche.” Of the remain.ng new 
wells, those in Langsar may be mentioned as profitable, and especially 
those in Sumatra, Borneo, Koetei, and on the island Pulu Miang. 
The developments in Perlak have improved the material condition of 
the ** Koenigliche" in an extraordinary manner. The first refinery of 
the company was erected in the year 1891 in the city of Pankalan- 
Brandan, and by Americans, for a periodic business. A second refin- 
ery was built in the year 1897 in Besitang, not very far distant from 
the first. The crude oils of the ** Koenigliche" are strongly benzine- 
containing, especially that of Sumatra. "They contain on an average: 


Per cent, 
Benin ied IE ES Se ae A eee Nene 30 to 40 
Petroleuiitss teks is ALD AE E 40 to 50 
Results canus eU eM edu eL E Md att LE UE LM M M M iE 30 to 10 


Formerly all the benzine was consumed as fuel, and the production 
of petroleum was restricted to 35 to 40 per cent. At present the ben- 
zine is redistilled, and the heavy portions are added to petroleum, 
whereby this product has increased to 45 or 50 per cent. 

The two refineries of the company possess a manufacturing capacity 
of over 1,500,000 metric centners of crude oil, but only a part of this 
amount is refined, on account of the lack of crude oil; so, during the 
last two years, only half of this quantity was refined, and in the critical 
years, 1899 and 1900, only a fourth thereof. The greatest production 
of the company was during the years 1897 and 1898. 

During the year 1900, 1,392 metric centners of paraffin were pro- 
duced, and during 1901, 2,910 metric centners, the quality of which is 
excellent, for it possesses a melting point of 62? C. and is disposed of in 
Europe at good prices. On the other hand, the petroleum is of inferior 
quality, specific gravity 0.837 to 0.869, yellow to dark yellow, and 
badly refined. These characteristics may be explained by the circum- 
stance that it is destined for consumption by the natives, who are not 
particular in this respect. The financial statements of the Dordschen 
Petroleum Company are very good. It gives from 10 to 20 per cent 
dividends and is considered as an exemplarily conducted undertaking. 

In addition, the ** Java Maatschappij” and a Chinese firm, Tan-kok- 
tay, operate in Java. Both are unimportant, but possess their own 
refineries. Maatschappij Java operates near the city of Samarat, with 
an annual production of 12,000 metric centners of petroleum. The 
Chinese company is in operation only periodically. 
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The entire production is in the control of S. M. Samue. and the. 
Shell Transport and Trading Company, which undertakings at Borneo 
bear the names ** Niederlandisch-Indische Industrie und Handelsgesell- 
schaft." "The earth oil wells of the company are situated in the south- 
eastern part of the island in the basin of the river Koetei, from which 
the entire strip of land takes its name. The possessions of the com- 
pany embrace the extensive territory between the city of Samarinda 
(seat of the Holland assistant minister) and the Balik Papan Bay, and 
measures 360,000 hexameters, but only & very insignificant part of this 
territory is developed, and, indeed, in only two places, one lying at the 
northeastern part of the bay, which likewise bears the name of the bay 
Balik Papan, and the second, north of this, on the side of the river 
Koetei, which is named Sanga-Sanga (signifying fever, in the language 
of the natives). The distance between these two places is about 80 
kilometers in an air line, but no land connection exists, and intercourse 
is effected by means of steamers. 

In Balik Papan there are thirty wells, which encountered the first 
dark crude oil (specific gravity 0.970) at a depth of about 200 meters, 
and at a depth of from 600 to 620 meters a second, lighter crude oil 
(specific gravity 0.896). A deeper oil stratum has not yet been found. 
The entire amount of the crude oil recovered is unimportant. Oil 
springs do not occur. 

JAVA. 


The most important company in Java is the Dordsche Petroleum 
Maatschappij, which was organized in the year 1890 with a capital of 
10,000,000 Dutch gulden. In the year 1897 the capital was increased 
to 20,000,000 gulden. The company disposed of several extensive 
concessions in Java and Madura, of which the most important are 
Kedundung, Igareng, Rogozam, and Soerabaya, besides formerly 
unprofitable concessions in Borneo and Sumatra. The entire area com- 
prises about 600,000 hectares. Mr. Stoop, the general director of the 
wells, expresses his opinion of the wells as follows: **The common 
strata which were examined are soft clay and sand, and the harder sand- 
stone and lime appear very seldom. Thanks to this circumstance, a 
peculiar method of boring, consisting in a revolving pipe with addi- 
tional steel drill and water spray, is used. Since oil was first dis- 
covered in the harder strata the necessity of employing the Canadian 
system and the Rapid system of drilling was made evident. After 
experimenting for sixteen years, the flush water has proved very good 
for the purpose of recovering oil, and the controversy of the Galician 
technical drillers over this method is inexplicable.” 

The petroleum is found at a depth of from 150 to 600 meters, and 
the wells produce from 172 to 1,100 metric centners of petroleum 
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within twenty-four hours. The crude oil is worked up in three 
refineries in Wonakronio, near the city Soerabaya, in Igareng, in the 
vicinity of the district of Rembang, and in Semaranga. Semaranga 
is the youngest refinery and Igareng the greatest refinery in which, 
besides petroleum, both paraftin and lubricating oils are produced, and 
recently the refinery was connected with a railway. Formerly the 
crude oil was conducted through pipe lines which the company pos- 
sesses for a distance of 200 kilometers; from the Island of Madura the 
oil is carried to the refineries at Soerabaya by steamers. The refiner- 
ies work up their petroleum mainly for home consumption and freight 
it in thin-plated cans with the mark **D. P. M." The interior con- 
sumption of petroleum by the very dense population (Java has 
27,000,000 inhabitants) amounts to about 4,000,000 cans; therefore the 
entire production of the company may easily be stated at about 
1,500,000 cans. 

Sinks the year 1896 the production of the refined product in cans 
was as follows: 


Production of refined petroleum in Java, 1896-1902. 


[Cans.] 

Kind of oil. 1896. | 1897. 1898. 1899. 1900. 1901. 1902. a 
PéoltrOIOtllo odes os uad E rn eme 1, 250, 000 h, 154, 976 11,480, 338 d. 642, 780 11,648, 129 (1, 664, 284 | 800, 000 
GasoOlllié s. iei ll eee ro Reps 4, 499 4, 512 6,373 5, 745 6 23 Eus ne A 
Lubricating oil.................. 6,690, — 8,866 | 12,932 | 12,568 14,572 00.0... sides 
Asphalt (metric centners) ...... 1,206 | 1, 505 1,52 1, 000 1,598 | A ERE 
A Ao 1,970 5, 000 8, 900 8,512 BET A A 
Residuum (metric centners) .... 20, 400 | 21, 000 | 26, 700 38, 700 44,100 | oo eit os aes 


agix months. 


Upon the territory Sanga-Sanga there are over thirty wells, with a 
top diameter of from 10 to 12 inches and an end diameter of 5 inches. 
On drilling, four oil zones were encountered at the following depths: 
Sixty, 100, 180, and 240 meters. There should be a fifth zone at a 
depth of about 300 meters. The first three zones give a heavy, thick 
oil, which is lighter than that from the fourth zone and has a specific 
gravity of 0.860. Likewise, these wells do not yield an especially 
large production, the best having a daily output of 600 metric cent- 
ners; on an average, however, they produce scarcely 60 metric cent- 
ners. There are no springs, though there are a few self-flowing wells, 
but the majority must be pumped. 

The production of this crude oil region chiefly supplies the refinery 
of the company in Balik Papan, the greatest upon the Sunda Islands. 

At present the company is building a sulphurie acid works in the 
vicinity of the refinery, not only for their own requirements, but also 
for the entire Indian petroleum industry; as formerly the sulphuric 
acid was imported from Holland, and recently also from Japan. 
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The heavy crude oil from Balik-Papan is suitable only for fuel, the 
lighter with the specific gravity 0.890 yields 44 per cent petroleum 
distillate, 8.5 per cent solar oil, 46 per cent residuum, and 1.5 per cent 
loss. The crude oil from Sanga-Sanga, of specific gravity 0.860, 
yields benzine and loss 18.5 per cent, petroleum distillate 51.9 per 
cent and residuum 29.6 per cent. Neither the one nor the other con- 
tains paraffin. By the working up of equal quantities of both the 
following result is obtainable: 


Per cent. 

Benzine and: 1088... ccc ds bet ae 9 
NA ed ts Ses oe aU m DE du mua d a DIE e 26 
BOIS T Ol bz pretest a esis eG, REMEDIA E s c Ee MEME de. 7 
Eesulüüliccolctexecuee sexu A EL LEM e d 58 
OUR eu oet Rete ee ae AM LEE UL hoe A i E 100 


The benzine obtained is heavy. Light fractions of benzine are not 
generally obtainable from this crude oil. The final salable products 
of the Borneo oil may be said to be the following: About 28 per cent 
petroleum; about 65 per cent residuum. 

The petroleum is heavy, from 0.829 to 0.835 specific gravity, and 
shows, in consequence of the fractional distillation, abnormally high 
specific gravities to the separate fractions, which are far higher than 
those of the Russian products. High specific gravity is generally a 
characteristic mark of the crude oil of Borneo and likewise of that of 
Java, so that the admission is justified that the same consists of heavy 
carbureted hydrogen asnaphthene. In consequence of this the lighting 
power of this oil is small. For example, in an experiment with a 
round burner the petroleum of Borneo gave a light of 4.2 candle- 
power; on the other hand, in the same lamp, the Russian kerosene 
gave a light of from 9.5 to 10 candlepower, and when mixed in equal 
parts a light of 8.6 candlepower. The refinery in Balik-Papan 
possesses a working capacity of over 2,000,000 metric centners of crude 
oil, three hundred working daysin a year. The effective production 
in metric centners was: 


Year. | Petroleum. | Fuel oil. 
A wane are deere e E ds 43,200 ! 162,000 
O cH PENEN 108,000 | — 300,000 


Of fuel oil two kinds were recovered, one having its burning point 
above 100° C., the other with its burning point below the same. This 
fuel oil forms the foundation of the entire enterprise, especially of the 
fleet of the Shell Transport and Trading Company, which supply there- 
with their 24-tank steamers for the local and more particularly the marine 
freight connection. Through the possession of such a considerable 
number of tank steamers this company commands the entire freight 
intercourse for bulk freight (that is with fluid products), and is of first- 
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class importance to the petroleum business in the Orient. The Shell 
Company provides for the transportation of oil from Batum and 
Novorossisk to Egypt and the ports of the Indian Ocean and Far 
East, freighting the petroleum from the central station in Singapore 
to the separate harbors of the Dutch and British colonies, China, etc. 
From Balik-Papan it carries gasoil to England and petroleum and fuel 
oil to China, Japan, and the central station at Singapore, and benzine 
from Sumatra to London. 


PRODUCTION. 


The production of these three islands is estimated as follows for the 
years 1901 and 1902: 


Production of petroleum in Sumatra, Java, and Borneo in 1901 and 1902. 


Country. 


The following statement, furnished by the secretary-general to the 
department of colonies, Holland, gives the production of petroleum in 
the Dutch East Indies during the years 1900 and 1901: 


Production of petroleum in the Dutch East Indies in 1900 and 1901. 


1900. 1901. 
Country, DOO _ OO 
Crude. Refined. Crude. Refined. 
Borneo d Les ci ac odd wanes tonsa.. DY, AAA 85, 554 24, 617 
AS zia aeu EUR zaUPeu M ne liters b 97,308,800 asocia 109197. 300 lunas 
SUImAutráü«.-2 ug iia [o [S PON. ERSTE RN RUNE 117,109,600 1... acr eee 264, 320, 500 


a Metric ton —2,204.6 pounds. 
b Liter = 61.027 cubic inches = .2642 of a United States gallon. 160 liters = 1 United States barrel 
(approximately). 


PHILIPPINE ISLANDS. 


Condition of the industry.—There is considerable petroleum pro- 
duced on these islands by crude methods. Several unsuccessful 
attempts to drill by the American methods have been made. One of 
these tests developed some petroleum, but the soft, caving nature of 
the ground and the lack of suflicient casing caused the loss of several 
wells. 

There are localities near Cavite where some small amount of crude 
petroleum has been found bubbling up through the water. This has 
led to the formation of a company, which will drill a test well in that 
Vicinity. 

Explorers are busy examining the conditions of the existence and 
the quality of the petroleum, and the probabilities are that in a few 
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years petroleum will be oné of the articles of export, instead of being, 
as at present, almost entirely an article of import. 

The islands of Panay, Leyte, Guimaras, Negros, Mindanao, and 
Cebu are known to contain petroleum. The large island of Mindanao 
produces some petroleum in the vicinity of Chattabatto. The island 
of Cebu has deposits of petroleum at Toledo, on the west coast, asso- 
ciated with coal and natural gas. On the island of Panay petroleum 
is reported at Janiway, in the province of Iloilo. The island of Leyte 
is said to have deposits of petroleum 4 miles from the town of Villaba, 
on the west coast. 

The position of these islands would indicate the probable existence 
of petroleum, as Borneo, on the southwest, and Formosa and Japan, 
on the north, contain productive areas that are extensively operated. 


JAPAN. 


Condition of the industry.—The main supply of petroleum thus far 
developed in the Empire of Japan is found on the island of Nippon, in 
the province of Echigo, on the northwestern coast, about 200 miles 
northwest of the city of Tokyo. There are other localities on this 
island where some petroleum has been produced, namely, in the 
province of Ugo, in the extreme northern portion, and in the province 
of Totomi, about 150 miles southwest of Tokyo. 

The island of Hokkaido or Ezo has produced some superior grades 
of crude petroleum in a limited way, near the western flank of the 
foothills of the great mountain chain running to the north, in the 
provinces of Mikawa and Ishikari, but nothing has been so far dis- 
covered that is of any commercial value. 

The production in Echigo and the indications elsewhere are usually 
in the middle and newer Tertiary formation. Their individual occur- 
rence is invariably on the flanks or along the crest of well-marked 
anticlinals. Generally these anticlinals are of comparatively short 
extent, as they suddenly burst up out of the level newer formations, 
run their course, with slight undulations, for from half a mile to 2 or 
3 miles, and then suddenly plunge under the level surface of the plain. 
There are other cases where the ridge of an anticlinal can be traced 
for 10 or 15 miles continuously. 

There are usually steep dipping flanks on both sides of the anticli- 
nals which soon carry the oil-bearing strata to depths too great to be 
reached by the drill, or at which the strata is saturated with water. 
The depth of the wells is from 750 to 1,250 fect, and probably 80 per 
cent of the production comes from drilled wells. The remainder is 
from dug wells or shafts which range in depth from 200 to 500 feet. 

The strata holding the crude petroleum is generally a loosely 
cemented sandstone of a bluish cast, with more or less small crys- 
tals of pure silica, and in some cases with pebbles interspersed, the 
Strata being from 5 to 40 fect in thickness. There are usually beds of 
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blue shale or clay capping the sandstone, and in many wells they fol- 
low each other in succession. A few of the wells flowed naturally 
when the field was new. At present nearly all of the wells are pumped. 
The life of the average well in some of the fields is not long, as a few 
weeks or months find the output greatly reduced from the original vol- 
ume; others decrease more slowly. It requires the constant drilling of 
new wells and the deepening of others where lower productive strata 
have been developed to keep up the production in most of the fields. 

The petroleum produced in the early history of the development 
generally came from hand-dug wells, which ranged from 100 to 500 
fect in depth. These wells were roughly cribbed with timber as they 
proceeded down. A supply of pure air was furnished the workmen 
at the bottom by means of a peculiar bellows operated from the top. 
All of the hoisting was done by a cable made of rice straw. 

One of the other methods of drilling is known as the ** bamboo rig,” 
in which large bamboo poles are spliced and joined together by iron 
bands and are coiled upon the outside of a large reel or wheel, on the 
inside of which one or two workmen raise or lower the tools by tread- 
ing. The tools ar» of iron with steel bits and in the operation of drill- 
ing are raised by means of a lever in the upper portion of the derrick, 
or by a walking beam attached to a windlass. 

During the last six or eight years the greater portion of the pro- 
duction has been secured by regularly cable-drilled wells, and some 
wells were drilled by the Canadian rod system. It is rather surprising 
that the workmen of this country should so soon have acquired the 
knowledge that enables them to drill wells where there are serious 
difficulties encountered and a very large amount of skill is required to 
accomplish the end. In several of the fields the improved method 
of pumping wells in clusters by wire rope and solid connections is 
used. There are also a number of pipe lines connecting several of 
the fields with refineries that have been laid and are operated by 
Japanese workmen. There is, however, a considerable percentage of 
crude petroleum transported from the points of production to these 
native refineries in tin and wooden cases on the backs of coolies. The 
heavy distillate or residuum is also transported in the same manner 
from the refineries back to the wells, where it is used as fuel. The 
locomotives in Echigo use residuals and inferior crude petroleum as 
a fuel, and its use in the crude and residual condition is almost uni- 
versal in pumping and drilling wells and under the boilers of the pipe 
lines. 

The refineries are quite numerous in Echigo, about forty now being 
in operation. Some of them are primitive; others are fairly well 
equipped. The best refinery is that recently erected by the Interna- 
tional Oil Company at Naoyetsu. It was built and is operated by 
Americans, and a superior quality of illuminating and lubricating 
petroleum is manufactured. 
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The other refineries are almost entirely in the hands of two power- 
ful native companies, which also control a very large percentage of 
the production of the crude petroleum. These are known as the 
Nippon and the Hoden companies. The refineries operated by these 
two companies produce inferior manufactured products, which find a 
ready sale at a reduced price, although the flash test of the illuminating 
petroleum is generally too low for safety. All of the petroleum pro- 
duced in Echigo is of an asphalt base; hence there can be no paraffin 
produced. The quality of the crude varies in the different fields to a 
marked degree. Some of it will produce as much as 70 per cent of 
illuminating products, the larger portion will only produce from 35 to 
40 per cent, and a still poorer grade from the Nütsu field will only 
give 20 per cent. This last finds a market as a fuel oil at Niigata and 
on the railroad between Naoyetsu and Nügata. 

The average amount of marketable products secured in Echigo is 
not far from 40 to 45 per cent. The specific gravity varies from 22° 
to 45° Baumé; about 75 per cent of the output will average 337 Baumé. 
The price paid for crude petroleum during 1902 was quite high, owing 
to there being very little offered for sale, as the production is con- 
trolled by the two large Japanese companies and the International Oil 
Company. Crude petroleum was sold as high as 24 to 3 yen per koku, 
or from $1.10 to $1.25 per barrel. The daily production by districts 
in Echigo in 1902 was as follows: 


Daily production in Echigo in 1902, by districts. 


District. Quantity. 

Barrels, 
Nagamine, Kamada, and other districts adjacent... 2.2.2... ecw cece ccc cece eee eeees 1, 280 
lan. oper esas coed oh oe eee eee te ee ee ate ee cee Ce Oa ead re RS 980 
HIghRshbs ss e A A I te ca Rare tae dE 360 
NUISU are eee aie er Ae 650 
Total daily POCO seco pu eee dae en i REPE ce NYSE REI ee aac R 3, 270 


This gives a production of 1,193,550 barrels for the year 1902. 

The number of American drilled, native hand-drilled, and hand-dug 
shafts in operation in the above-named districts in 1902 is estimated to 
be as follows: l 


Number of American drilled, native hand-drilled, and hand-dug wells in operation in 
Echigo in 1902, by districts. 


| . Native Native 
District. | SEE i: hand hand | Total. 
: drilled. dug. 


Nagamine, Kamada, and districts adjacent................. TOS [222205 5 eb VE Mak 155 


Nacio cs tree ei eats ie een tow Dec RIS PU I, 183 140 20 343 
Ps bist sn a wea eee A a 48 8 28 84 
NU SS wal ete ue erst 6 INE Qa E de des A 180 245 
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The following table shows the gradual increase in the production of 
crude petroleum in Japan from 1875 to 1902. The gain of 1902 over 
1901 is very slight, with indications of a smaller production for 1908. 

PRODUCTION. 


Production of petroleum in Japan, 1875-1902. 


Production. Value received for 
oe ae a IP EM EL: crude and 
Year. Crude. Retined.a refined sold. 


Gallons. Yen.o Dollars. 


———— | | — 


Koku. 0 Gallons. Koku. 5 


ji cir Mu ser 4, 830 E MEER A A. A 
IN NR ee 8, 155 o3 Ss AA D A 
WA ends 10,114 O A A So |i Lia Eee 
Lyr PCR RR 18,920 251,124 unes RNV POE ERES 
Jp NES Re M ROT REA 24,816 | — 985,195 |............ eee estas ides dM. eae anaes 
TRAD EE AIEEE EA 26,974 | 1,070,868 |............ | peermedia: ner . as : 
o eee KENNAN, 17,721 703,524 |.........--- eee €—Ó pas 
E RN EPI IE RE: AR 15450 E AA uidentes pd ead bens ade cusa Dess 
SENDER 21,659 O NER REOR RR el i: 
A E T T, 29,541 | 1,172,778 6,215 | — 246,735 107,964 | — 92,633 
TON MEM MOORE IE 30,931 | 1,227,961 7,326 290, 842 98, 496 84,510 
T ates ENTER 40,113 | 1,592,486 13, 487 535, 434 136,911 | 110,898 
C NARRA 30,304 | 1,203,069 8, 830 350, 551 126, 298 99, 018 
(Li NEP | 39,605 | 1,572,318 4,511 179, 087 138,602 | 104,367 
C ERN | 55,871 | 2,218,079 7,097 281,751] 250,977 | 184,217 
E MERERI RE 54,399 | 2,159,640 11, 180 443,846 | 221,478 | 166,551 
PGE scores wee leh elem 55,983 | 2,222,525 13, 012 516,576 207,029 | 172,041 
E A 72,893 | 2,893,852 13, 431 633, 211 207,245 | 154,398 
A EEEE ES 94,145 | 4,468, 122 10, 941 434, 358 178,290 | 117,850 
S BERI UR de cosida) 151,986 | 7,213,256 13, 980 655, 006 245,697 | 136,608 
A ose need 149,497 | 5,935,031 17, 241 681,168 | 351,607 | 172,639 
NOG -— ———— € 208,500 | 8,277,450 (d) (d) (d) (d) 

Judice cei ccu e Due ere 231,221 | 9,179,474 (d) (d) 468,546 | — 239, 427 
los ceased 280,761 | 11, 146, 331 (d) (d) (d) (d) 

O ee teow eek e 474,406 | 22,515, 309 33,981 | 1,349,165 | 1,019,766 | 507,843 
dotan bain 767,092 | 36, 406, 186 52,323 | 2,077,223 | 1,941,510 | 970,755 
ILS MM NT 983,000 | 46,653,180 A A A te russe ems 
POE oi ocelot Ne ete ress aint 1, 060, 000 | 50,207,600 .......... cles] e] nnn 


a This production of retined oil is not the whole amount of retined oil made in Japan, but is only 
that portion which is refined by those who produce crude oil and retine it themselves. Most of the 
crude oil goes into the hands of others, by whom it is refined, and as yet there ure no means of ascer- 
taining this quantity. ; 

b] koku - 30.7 English gallons --47.46 United States gallons = 1.13 United States barrels. 

e Value of yen on January 1, 1855, in United States money, 85.8 cents; 1556, 81 cents; 1857, 78.4 cents; 
ISSS, 75.3 cents; 1889, 73.4 cents; 1890, 75.2 cents; 1801, 83.1 cents; 1592, 74.5 cents; 1593, 66.1 cents; 1894, 
90.6 cents; 1595, 49.1 cents; 1896, 02.9 cents; 1597, o1.1 cents; 1595, 49.8 cents; 1899, 49.8 cents; 1900, 49.8 
Cents, 

d Not ascertained. 

e This represents the quantity of crude sold in 1899. 
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INDIA. 


Condition of the industry.—Nearly the entire production of India is 
from the two districts in Upper Burma which are known as the Yen- 
genyoung and the Yengenyat districts. The former is 300 miles north- 
west of Rangoon, and the latter is 50 miles north of the former by 
direct line, but many miles farther by the river. Both of these districts 
are very close to the great Irawaddy River. "There is at present an 
insignificant production at Digboi in Upper Assam, 350 miles farther 
north of the Yengenyat district by direct measurement, and some 60 
miles south of the Bramapootra River. Besides the localities named, 
there are a number of surface indications and shallow wells in which 
traces of petroleum have been found, extending for 400 or 500 miles 
in the valley of the Irawaddy River, north of Prome. 

Petroleum has been also developed 4 in a small way on the west coast 
on the islands of Cheduba and Ramree. There was at one time a pro- 
duction in northern Panjab which has been practically abandoned for 
several years. 

The daily production for 1902 is placed as follows: 


Daily production of petroleum in India in 1902, by districts. 


District. Quantity. 

Barrels 
Yengenyoung, Upper Burma. ois. oe se bee ct xi E we Sees Ane eos da cose CINE dada e dre d urs | 2, 850 
Yenpensüb, Upper Burma, a.m ouseoTo ee hia EeRrE Rep Rer e UL su ences ced Viae date 1, 200 
DIgbol; Upper ASADA Ra A DM PO Eie NE UNE a take 200 
TOA LAA AS Mei ee a vim Us de aa eua dier EU a | 4,250 


This gives a dotal of 1,551,250 barrels for the year. 

There are 60 price cable: drilled wells in the Yengenyat district 
and 110 producing wells in the Yengenyoung district, that range from 
100 to 1,350 feet in depth. In the latter district about 700 barrels are 
produced per day from the old dug wells or pits. This district is about 
34 miles long in a general northwest and southeast direction, and half 
a milein width, and is about 3 miles east of the Irawaddy Riv er. The 
Yengenyat district is 50 miles farther north on the west side id the 
same river and within one-half to three-fourths of a mile of its bank. 

The geological conditions show marked anticlinals with a gentle dip 
of 15? to 20° to the west and of from 60° to 80? to the east. These 
can be traced many miles farther to the north of the known producing 
areas known as the Tangyi hills by following the axis line or by off- 
setting to other parallel anticlinals. The Irawaddy River breaks 
through one of these axis lines between these two fields. The parallel 
ridges to the east of the Yengenyoung production are known as the 
Pagan and Gwegys hills, and are marked lines of uplift out of a com- 
paratively level plain. 
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The geological equivalents of this section are the Miocene and 
Pliocene divisions of the Tertiary group, as determined by Dr. F. 
Noelling, paleontologist of the geological survey of India. 

The wells usually encounter a number of sandstones of a bluish 
color, that are from 10 to 60 feet in thickness. "They contain many 
quartz grains and are usually capped by a bluish shale. As many as 
twelve separate sands have been found in a single well, but not more 
than three have thus far proved to be productive. 

Many of these wells flow originally as much as 1,000 to 1,500 barrels 
per day, but in the course of time they all become pumping wells, 
continuing to be productive for from eight to ten years, and gradually 
diminishing until exhausted. 

Nearly all the petroleum found in Burma and Assam has a paraffin 
base. The general average is from 6 to 10 per cent of paraffin. The 
oil in many cases will chill on the derrick floor at a temperature of 
772 F. Itis rather remarkable that the crude petroleum as it comes 
from the well is from 90° to 92° F. in temperature, or 15? F. above the 
average of the surface. In this particular it is similar to the condition 
of the petroleum as found in the Beaumont and the Sour Lake dis- 
tricts in Texas. The general specific gravity of the petroleum in 
Burma and Assam is from 32? to 38? Baumé; probably 36? is the true 
average. Besides the usual 6 to 10 per cent of paraffin, from 60 to 
70 per cent of inferior illuminating product is secured, which has a 
general average of about 40? Baumé, 3 to 5 per cent of heavy naphtha, 
10 to 15 per cent of lubricating petroleum, and 8 to 10 per cent of 
residuum. A very superior candle is made from the paraffin. 

There are extensive refineries at Rangoon to which point all of the 
crude production in the Yengenyat and the Yengenyoung fields is 
transported in large iron barges drawing from 3 to 5 feet or more and 
carrying from 500 to 1,000 long tons each. 

The entire business in Burma is in the hands of the Burma Oil Com- 
pany, which has a monopoly of the industry. 'The production in the 
Upper Assam field has only really started since the new refinery has 
been completed hy the Assam Oil Company. This is located at Digboi, 
some 60 miles inland from Dibrugarh on the Bramapootra River, near 
the extreme north western portion of Upper Assam, where an inferior 
grade of illuminating petroleum is manufactured, which finds a ready 
sale and is distributed down the river as far as Gauhati. 

There have been 22 wells completed in this field, nearly all of which 
are producers; but the capacity of the refinery at present is not suffi- 
cient to test their output. The oil company here owns 8 square miles 
of productive territory. 

A superior quality of paraffin candle is made at Digboi, which has a 
much wider range of sale than the other manufactured products. 

There are many indications that India will in the future produce a 
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much larger amount of petroleum than it does at present, as the 
structural conditions are favorable in many localities that have not 
been sufficiently tested to develop the deposit of crude petroleum that 
underlies them. 

The Yengenyat and Yengenyoung districts are capable of producing 
much more petroleum than they do at the present time. The extreine 
drought in this section of India made it impossible for the usual luxu- 
riant jungle growth to exist here. The consequence is that the outcrop 
of the measures is generally well exposed and the structure easily 
determined. In the Assam field the jungle growth is very dense; the 
structure is therefore determined with difficulty in this region. 

A pipe line is contemplated connecting the Yengenyoung district 
with the refinery of the Burma Oil Company at Rangoon. This will 
greatly facilitate the transportation of the crude petroleum, which is 
now loaded in bulk barges and towed by steamers to the refinery. The 
low water of winter and spring greatly interferes with the full loading 
of these barges, which, when loaded to their capacity, carry from 500 
to 1,000 long tons. 


PRODUCTION. 


The following table gives the production of petroleum in India 
from 1889 to 1902, in imperial gallons reduced to barrels of 42 gallons 
and in rupees reduced to dollars: 


Production and value of petroleum in India, 1889-1902. 


oman, | Value. 
Year. Barrels 
P l va us M Rupees. Dollars, 

gallons). 
jo fms C 8, 298, 737 904. AAA Es d eER ede dee 
D kone O 2 022 Loa OS EU S ML band E E d 4, 132, 287 118, 065 282, 173 93, 651 
W890 sus s eod euo MR ERI RI DRE EERRIUKLMS eee ets 6, 651, 570 190, 131 362, 792 132, 782 
IROM 20 Are ene ee ee A iu Lcd cS EL LU En | 8, 479, 943 242, 224 363, 631 119,271 
A di 0 50050 c4b4 s eae ta Deu pu A tC E cum 10, 463, 908 298, 969 771,112 225, 165 
IBOL evo seadntt ote thse tease couse et Bue a tei ate vot cited 11, 452, 649 327, 218 1,126, 744 216, 052 
IRUD cula Le O ELM A y 13, 003, 748 371, 536 1,539, 231 332, 474 
MERERI — 15,049,280 | — 429,979 | 1,789,167 416, 876 
| mH KEPT ! 19,099,648 545,704 | 2,257,842 508, 014 
O ER PIEDRA ORUM 18, 973, 878 542,110 | 1,018, 461 204,710 
TRG Lee e o eee eee ad eases Lad bed qne qae 32, 934, 007 940, 971 1, 885, 259 388, 363 
A 37,729,211 | 1,078,261 | 2,231,325 722, 949 
Y A eee ode eens See ER MEA 90, 075, 117 1, 430, 716 3, 065, 131 993, 102 
S CH AEN IER ERR ERE 56,607,688 | 1,617,363 | 3,207,245 | — 1,058,587 


The value of the rupee on January 1, 1885, in United States money was 37.8 cents; 
1886, 35.7 centa; 1887, 34.6 cents; 1888, 32.2 cents; 1889, 32.3 cents; 1890, 33.2 cents; 
1891, 36.6 cents; 1892, 32.8 cents; 1893, 29.2 cents; 1894, 24.5 cents; 1895, 21.6 cents; 
1896, 23.3 cents; 1897, 22.5 cents; 1898, 20.1 cents; 1899, 20.6 cents; 1900, 32.4 cents; 
1901, 32.4 cents; 1902, 32.4 cents. 


M R 1902——40 
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CHINA. 


In a limited way crude petroleum is produced in the Kouang-Li 
district and in the Tal-li chen district, generally by the crude methods 
that have been in use for several hundred years. The yield of the 
wells now operated is small, owing to the methods in use. Petroleum, 
natural gas, and salt brine deposits are reported by travelers in the 
vast interior of the Chinese Empire. However, this great Empire 
will, for many years to come, depend upon the petroleum developed 
by other countries for its supply. 

The petroleum trade of China is one that is constantly on the 
increase, as is fully shown in the following tables. "The gain of 1901 
over 1900 is nearly 60 per cent in quantity and 24 per cent in value. 
A general idea of the intricate nature of the trade with the interior, 
which is a comparatively small part of the total consumption, may be 
obtained from a report by Acting Consul-Gencral J. Scott (Canton), 
who states that kerosene oil has become a daily necessity with the 
Cantonese, and in Fatshan large establishments are engaged in the 
manufacture of cheap lamps and chimneys suitable to all classes of 
Chinese. Hongkong is the great depot for the kerosene trade of the 
southern ports of China from Foochow to Pakhoi; and at several of 
the treaty ports large oil-tank installations have been erected by 
Messrs. Samuel & Co., where the oil is tinned locally and sold at rates 
which are understood to undersell the American product of the Stand- 
ard Oil Company. Of recent vears kerosene has been discovered in 
large quantities in Sumatra, and a powerful Dutch company has fol- 
lowed the lead of Messrs. Samuel & Co., and now conducts a large and 
Increasing trade in Dutch oil. The total import of kerosene oil in 
1901 amounts to only 340,155 gallons for American oil and 292,910 for 
the Sumatra product. No Russian oil appears in the maritime customs 
returns. The explanation is, the native customs in Canton, by charg- 
ing less duty than would otherwise be payable at the foreign customs 
department, have secured the whole of this latter import by junk. In 
1900 the total import of kerosene was, American, 906,667 gallons; 
Sumatran, 639,960 gallons; Russian, 291,000 gallons; total, 1,839,633 
gallons. This makes nearly six times the quantity imported in 1901. 
The trade has been subjected to much fluctuation from year to year, 
due to the vagaries of the officials in taxing or otherwise diverting the 
import into native hands for the more ready purpose of taxation and 
even of monopoly. In 1899 the actual import of kerosene amounted to 
7,712,220 gallons, which will give a better index of the vast quantity 
used in the Canton and neighboring provinces, to which large quanti- 
ties are recularly sent under transit passes. 

Kerosene oil in large quantities is sent inland into the three prov- 
inces of Canton, Kwangsi, and Kweichow. 
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HAWAII. 


The following table shows the imports of refined oil into Hawaii in 
the last six months of 1599 and 1902: 


Imports of refined mineral oil into Hawaii from the United States in the last six months of 
1899 and 1902. 


1899. 1902. 
Month. A 
Quantity. | Value. | Quantity. | Value. 
Gallons. | Gallons. 
AN LER heh A A 24, 420 $1,811 61, 600 $10, 137 
AUREUS crys hi uu tUe dai uu utram ue mats 63, 712 10, 123 214, 906 29, 887 
BODO A i toos ata O RE uL 66, 034 11,712 35, 198 6, 243 
OÜCTODGE. uua I told E 119, 400 15, 029 76,215 11, 386 
November. a a 19, 500 3, 635 142, 161 23, 398 
December ................. A A 151,000 21,465 145, 238 22, 203 
To Put Ii coa 444, 066 66, 775 678, 318 103, 254 


KOREA. 


The acting British vice-consul at Chemulpo reported in 1902 that 
the import of kerosene oil continues to increase by leaps and bounds, 
but it is the American product alone which finds favor in this country, 
Japanese oil having declined from 222,730 gallons in 1900 to 19,260 
gallons during 1901, while Russian and Sumatran oil have long 
ceased to figure in the returns. American oil, on the other hand, 
advanced from 1,797,630 gallons in 1900 to 2,463,631 gallons in 1901, 
an increase of 666,000 gallons. At Fusan, which has hitherto been 
the center of the Japanese trade, the Standard Oil Company have 
erected two large godowns, each with a capacity of 50,000 cases, and 
in December last the sailing ship 77oop arrived from Philadelphia 
with 60,000 cases of oil, and she is to be followed by other vessels with 
further supplies to meet a largely increased demand which is expected 
to arise with the opening of the Seoul-Fusan Railway to traffic. The 
commissioner of customs ut Fusan, in his annual report on the trade 
of the year, remarks that one great obstacle in the way of the expan- 
sion of this branch of trade is the impossibility of procuring cheap 
lamps in the interior, owing to the large percentage of breakages, 
which can not be avoided under the present inconvenient system of 
transport. This may be true to a certain extent, but, at the same 
time, it must be remembered that the Koreans have very primitive 
ideas on the subject of artificial light, and are content to use a tiny 
lamp made out of old kerosene tins, without any glass at all. The 
chief factor in preventing the use of kerosene oil becoming general is 
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the prohibitive cost of conveying it into the interior under the pres- 
ent conditions, but the construction of railways will effect a revolution 
in this industry, as in others. 


E:rporta of petroleum from the United States into Korea in years ending June 30, 1901 and 
1902. : 


1901, 1902. 
Kind of oil. rere a2 te ee ceat 
Quantity. | Value. | Quantity. | Value. 


Gallons. Gallons. 
HET erba AR EET A RN SPERO 1, 361, 650 $118, 975 
Lübricating oou lona dido melt 1, 760 $560 11,517 2,215 
phon" cad boot Geetha AAA 1, 760 560 | 1,373,167 121,190 


WORLD'S PRODUCTION. 


The following table gives the production, approximately, of crude 
petroleum in all of the known countries of the world, together with 
the percentages of each for 1901 and 1902, in terms of United States 
barrels. A small estimated quantity has been placed under the head of 
‘fall other countries.” This quantity includes a primitive production 
in several of the South American States, Algeria in Africa, Persia, 
the Philippines, and China, from which no returns could be secured. 

The total increase in 1902 amounted to almost 12 per cent as compared 
with 1901, and to almost 25 per cent as compared with 1900. The 
most conspicuous items in the list are the Increase in the production 
of the United States and the decrease in the production of Russia, 
the United States, for the first time in five years, surpassing Russia in 
production by 8,226,871 barrels. The United States and Russia pro- 
duced, in 1902, 91.44 per cent of the total output as compared with 
93.22 per cent in 1901, and with 94.11 per cent in 1900. Of the 
remaining 8.56 per cent Sumatra, Java, Borneo, Galicia, and Rou- 
mania, which furnished only 4.65 per cent in 1901, furnished 6.52 per 
cent in 1902, leaving 2.04 per cent of the total as the output of all the 
other producing countries. 
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World's production of crude petroleum in 1901 and 1902. 


[Barrels of 42 United States gallons.] 


1901. 1902. 
Country. Percent- Percent- 
Quantity. age of Quantity. age of 
total. total. 
Unite Suites eo ee ei 69, 389, 194 41. 84 88, 766, 916 47. 94 
CHDHOR s n is a ie UP LC d 572, 500 .35 520, 000 . 28 
POI uie betel Vo A UM Io 72, 261 . 04 60, 000 . 03 
Russia ............... tr PRO D ERES CUN TOP 85, 168, 556 51.38 80, 540, 045 43.50 
OS A A A i 3, 251, 544 1. 96 4, 142, 160 2. 24 
Sumatra, Java, and Borneo 2.0.0.0... 2000.00. ee eee 3, 038, 700 1.81 b, 860, 000 3.17 
Roumania eorr A i rite Ee 1, 406, 160 $5 2, 059, 930 1.11 
id woe ae see isa vu sd turum e aue 1, 430, 716 . 86 1, 617, 363 . 87 
TAPADA ee ede Sa cu nee tates’ 1, 100, 000 .67 1, 193, 000 64 
Germany OTT ent ae wees te Gee osama wet 313, 630 .19 353, 675 20 
CA At IN Tan EROR DUE 10, 100 | " | 12,000 | e 
All other countries 2.22... .... 22.2... c eee cece e esee 20, 000 ` 26, 000 | 
UD ity tec ans Pai eta cea ode ado ep eee e 165, 773, 361 100.00 | 185, 151, 089 100. 00 


The large increase in the production of the United States in 1902, 
amounting to 19,377,722 barrels, and the decrease in the production 
of Russia, amounting to 4,628,515 barrels, caused these two countries to 
change places, the United States now having the largest production. 

Although in the production of crude petroleum the United States and 
Russia so closely divide the 91.44 per cent of the entire production of 
the world, yet when the quality of the crude petroleum is considered 
the parallel is by no means so complete, since more than double the 
quantity of the higher grades of refined products are secured from the 
average crude petroleum produced in the United States as compared 
with that produced in Russia. 

The following table is compiled upon the assumption that the refined 
products from the crude petroleum produced in the United States 
amount to 52 per cent of the gross output, as compared with 20 per 
cent of the gross output of Russian crude, and with 28 per cent of the 
average crude produced in all other countries. 


Approximate production of refined products from crude petroleum produced in the United 
States, Russia, and all other countries in 1902. 


" Propor- 
Country. Quantity. Lon: 
Gallons. Per cent. 
United Sintesi od sence se eR yu TES PaET E Va en bid sce eee a Rm Ee RECEN CK E. ], 938, 669, 445 72.1 
RUSSIE o rue no pos ani A us uM ELE dC Qu DE Ea cu Y agis uu 676, 536, 375 25.2 
Allother eountrié8. 00 kae red Quasai tuu eura E MONT CnQaE RM E RO ONE VR 73,018, f-10 2.7 


TOM a A A A A AAA A IEA 2, 688, 224, 363 100.0 


630 MINERAL RESOURCES. 


The United States therefore produced nearly 2.6 barrels of refined 
products in 1902 for every barrel produced by the rest of the world. 

The purest and most valuable grades of crude petroleum in the 
known world continue to be produced in the northeastern portion of 
the United States, in the Appalachian and the Lima-Indiana fields. 

A very fair grade is also produced in a comparatively small way in 
Sumatra, Java, Galicia, Roumania, and India. 

Of late years there has been a very large production of crude petro- 
leum of inferior quality consumed as fuel oil. Recently in Russia the 
crude has only been distilled sufficiently to satisfy the requirements of 
the Government as to the flash test, and the remainder is marketed as 
fuel petroleum, under the head of residuum. This is also true to a 
certain extent in our newly-developed fields in Texas, Louisiana, 
and California, the crude production of which is chiefly marketed in 
the crude state for fuel petroleum. The exports of this petroleum 
must of course meet the conditions demanded as to fire and flash test 
by the country to which it is consigned. 

Cheaper transportation by pipe lines and tank ships has made this 
variety of fuel marketable in distant quarters of the globe that are 
destitute of coal. Its peculiar adaptability and fitness as a fuel for 
ocean liners and locomotives, where limited boiler space demands the 
greatest possible efficiency, are being more generally recognized 
throughout the world. 


NATURAL GAS. 


By F. H. OLIPHANT. 


INTRODUCTION. 


The early use and development in the United States of this most 
perfect fuel was chiefly due to its observed presence in natural springs, 
afterwards to artesian-well drilling in search of salt brine. 

In subsequent years the search for petroleum, with which it is usually 
associated, developed large areas of high pressure reservoirs of this 
remarkable hydrocarbon, which is to-day, and has been for the last 
thirty years, a most economical and convenient source of heat, light, 
and power. Outside of the United States its production is insignifi- 
cant— not over 14 per cent of the quantity produced in this country. 
A large portion of this outside production comes from our neighbor— 
Canada. 

Its introduction into commercial use was slow, and it required several . 
years for its value to begin to be appreciated. After its value was 
fully demonstrated there was a rush of capital, and a large amount of 
money was invested in gas territory, gas wells, and pipe lines. 

Then followed a period of reckless consumption and appalling waste. 
These conditions rapidly depleted many of the original fields of their 
high pressure and brought about the necessity of building larger and 
in many cases much longer lines to reach more remote districts where 
the original pressure was known to exist in reservoirs which contained 
it in commercial quantities, and by their remoteness were not subject 
to the ruinous competition that helped to exhaust the nearer original 
fields. 

Many of these more recent localities of high-pressure gas were 
developed in the search for petroleum; others were located by structural 
conditions of the strata, as natural gas inevitably seeks the higher por- 
tions of the rock in which it is sealed. 

Not until it was fully realized that a large proportion of our then 
known natural supply had been consumed and dissipated by the 
extravagant and wanton methods in use, were improved methods 
adopted for holding back the gas in the original rock reservoirs. 
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VALUE OF NATURAL-GAS PRODUCTION. 


In the following table is given the approximate value of natural gas 
produced and sold in the United States from 1889 to 1902, by States: 


Approximate value of natural gas produced in the United States, 1889-1902, by States. 


State. 


Pennsylvania ... 
South Dakota.... 


West Virginia ... 
Other 8tates ..... 


State. 


Arkansas ........ 
Californla ....... 


Indian Territory: tl ll ld EO Oe 


Pennsylvania ... 


A A foaaaaannaan 


West Virginia ...' 


Other States ..... 
Total ...... 


10, 615 
2,075, 702 
15,873 


5, 215, 669 
11, 593, 989 


1, 600, 000 


6, 375 


256, 000 
1, 172, 400 
5, 528, 610 


4, 684, 300 
9, 551, 025 
(a) 

(a) 

(a) 

5, 400 
1, 600, 000 


200, 076 
1,171,777 
6, 242, 543 


20, 000 


280, 000 
3, 076, 325 
7,834, 016 


21, 107, 099 | 18, 792, 725 | 15,500, 084 


$65, 337 
3, 300 
2, 498 

5, 060, 969 


174, 640 
108, 133 
145 

229, 078 
1, 488, 308 
6, 806, 742 


4, 716, 000 
40, 795 
43,175 
3,775 
216, 000 
2, 136, 000 

7,376, 281 


EA AAA AA EEE AAA AAA 


200, 000 


14, 800, 714 


$86, 891 
1, 480 
2,067 

6, 680, 370 


332, 592 
125, 745 
290 

294, 593 
1,866, 271 
8, 337, 210 
3, 500 

8, 000 


2, 835, 864 


14, 000 
5, 718, 000 
50, 000 
68, 500 

2, 100 
210, 000 
1, 510, 000 
6, 488, 000 


e... ..o..n. rr. oeo|[=- 2... oe... e ono jeno nn. nc..no 


1, 800 | 


1,7 
7, 254, 539 


356, 900 
286, 248 
547 

835, 367 
2,178, 234 
10, 215, 412 
9, 817 

20, 000 


2, 959, 032 


a Includes value of gas produced in South Dakota, Texas, and Utah. 
b Does not include value of gas produced in Canada and consumed in the United States. 


249, 000 
1, 276, 100 
6, 279, 000 


396, 000 
50, 000 


14, 346, 250 |513, 954, 400 


1, 800 
1, 825 
6, 961, 566 


659, 173 
270,871 
1,328 

293, 232 
2,147, 215 
12, 688, 161 
7,255 
18,577 


— M— E—————————— [——————— £———————— 2 qt |1————— PL ———— 


7, 500 

5, 203, 200 
112, 400 
98, 700 

3, 500 
241, 530 
1, 255, 700 
5, 852, 000 


«cec99ecc22229|* 5022222099 ac2c272| 99 l^ 


"22229255" 9-2229 


824, 431 
365, 611 

2, 154 

346, 431 

2, 355, 308 
14, 352, 223 
10, 280 

14, 968 


ceecsonaansocsojosaocsncoscoenajocnnn nn... e. (rc ..o. eo. .e.nos 


3, 964, 472 


5, 890, 181 


e... non. noo (rn. ...o02o0Áo.o.nnojonesnacasessonsjorsoc...o. o... 
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This table is conspicuous for the large increase in the value of the 
natural gas sold in 1902. 

A considerable quantity of natural gas is consumed in the manu- 
facture of lampblack. This is the only article manufactured from 
natural gas. 

There was a slight increase in the price of the natural gas marketed 
in a number of localities. The increase in the quantity marketed 
came principally from Pennsylvania and West Virginia. Indiana 
maintained its former production from declining fields by the use of 
natural-gas compressor plants. In Ohio also the compressor was 
largely used to keep up the declining output of its fields. The largest . 
gain in 1902 was in West Virginia, which furnished large quantities of 
natural gas to Pennsylvania and Ohio. Pennsylvania furnished a 
large amount to New York and Ohio, and a small amount to West Vir- 
ginia. Indiana furnished gas to Ohio and Illinois, and Kentucky 
furnished natural gas to Ohio and West Virginia. The quantity and 
value of the natural gas produced in Kansas has been steadily increas- 
ing. The State of California made large gains, although its produc- 
tion is as yet insignificant. Indian Territory appears for the first time 
in the list of producers, but Utah has for several years past failed to 
record any production. 

The Appalachian and the Lima-Indiana natural-gas production 
amounted to 97 per cent of the total production of the United States 
in 1902. The Appalachian proportion of the total value of the pro- 
duction was 69.5 per cent, leaving 27.5 per cent that represented the 
production of the Lima-Indiana fields. The State of Ohio produced 
natural gas from both of these fields. Of the total value in 1902, 
Pennsylvania produced 46.5 per cent, Indiana 22.9 per cent, West 
Virginia 17.4 per cent, Ohio 7.6 per cent, Kansas 2.67 per cent, New 
York 1.12 per cent, Kentucky 1.18 per cent, and the remaining States 
only 0.49 of 1 per cent. Canada’s production of natural gas was 
only 0.63 per cent of the value of that produced in the United States. 
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QUANTITY AND VALUE OF NATURAL GAS CONSUMED IN 
1902. 


The value of natural gas produced and sold fo1 consumption in the 
United States in the year 1902 was $30,867,668, a value greater than 
that of any previous year. At an average price of 15 cents per 1,000 
cubic feet, this sum represents a production of 205,784,453,333 cubic 
feet. Were it possible to store this quantity in equal density in a res- 
ervoir whose base is 1 square mile the sides of the reservoir would be 
1.4 miles high. Assuming that 20,000 cubic fect of natural gas be 
taken as equal to 1 ton of coal, the quantity of natural gas in 1902 rep- 
resents, in round numbers, 10,289,000 tons of coal, valued at $3 ver 
ton. 

The value of the coal and wood actually displaced is reported as 

39,798,833, so that the use of the natural gas resulted in an apparent 
saving to its consumers in 1902 of $8,931,165. 

The value of the natural gas produced and sold in 1902 was 
$3,801,591 greater than that of 1901, an increase of over 14 per cent. 
The value of the production in 1901 was 14 per cent more than that 
of 1900, and that of 1900 was 18 per cent greater than iu 1899. It may 
be interesting to note that the value of natural gas in 1902 was 43.3 
per cent of the value of the crude petroleum produced in the same 
year. When the value of the coal and other fuel displaced by the 
natural gas is taken into consideration, the value of the natural gas 
amounts to very nearly 56 per cent of the value of the crude petroleum. 
Natural gas is a finished product, however, while petroleum is a crude 
commodity, requiring treatment before it can be murketed. 

There were 14,370 wells producing natural gas at the close of 1909, 
of which number 107 were shut in and not in use, leaving 14,263 wells 
that were in use. There were 2,749 new productive wells completed 
during 1902, 594 wells were dry or unproductive, and 1,250 wells were 
abandoned. At the close of 1901 there were 12,865 producing wells, so 
that 1902 shows a gain of 1,505 productive wells. In 1902 there were 
laid 3,125 miles of main line of pipe from 2 inches up to 20 inches in 
diameter. The total miles of main line in use at the close of 1902 were 
24,973, suflicient to girdle the globe. 


COMBINED VALUE OF NATURAL GAS AND PETROLEUM, 
BY STATES, IN 1902. 


The following table is made up of the combined value of natural gas 
and petroleum in 1902. The total value of both was $102,035,924, of 
which 30.2 per cent was the value of the natural gus and 69.8 per cent 
that of the petroleum. Of this amount Pennsylvania produced 29 
per cent, Ohio 22.7 per cent, West Virginia 22 per cent, Indiana 13.3 per 
cent, California 4.88 per cent, Texas 3.9 per cent, New York 1.84 per 
cent, Kansas 1.08 per cent, leaving but 1.3 per cent for the produc- 
tion of the remaining States. 


NATURAL GAS. 


635 


In the States of Indiana, Kansas, and Kentucky the value of the 
natural gas produced excceded the value of the petroleum. The value 
of natural gas in Pennsylvania in 1902 was only $913,870 less than 


that of the petroleum. 
combined value of natural gas and petroleum. 


This State produces the largest part of the 


The combined value of natural gas and petroleum ranks next to pig 
iron and coal in the list of the values of the crude mineral products of 


the United States in 1902. 


Value of the natural gas and petroleum produced in 1902 and their combined value, by 


States. 
, r Value of nat- 
State. naiara gas, | pinisan, | Uml gus and 
Pennsylyanin zo skewed iro aU E oa i hws Se ws ee dee $14,352,224 | $15, 266, 093 $29, 618, 316 
OIG ese oe Se ceased eye EL bese MeV M cu Vea ud 2, 355, 308 20, 757, 359 23, 112, 667 
West Virgini iero ee ocean ocak wx mec eR V a aea 5, 390, 181 - 17, O40, 317 22, 430, 498 
TRGIAING cock rn he ate ber eee Rx CRGA RO Cx vicDvi os dd 7,081, 344 6,526, 622 13, 607, 966 
CU HOT rivo ore see PLC Buta sed KR WESS e E 120, 048 4, $62, 963 4, 983, 611 
TEXAS as A Ai 14, 953 3, 998, 097 4, 013, 050 
NEW VOLK de PEN eiii 346, 431 1, 530, 852 1,577, 283 
KANAS A 5 D ———— Ge be sce ote See a eniai 824, 431 292, 464 1, 116, 895 
COTTON ex eto PEE E Geek A tremens 1, 900 481,683 | 486, 583 
Kentucky and Tennessee. 2.000. eee eee rro 365, 611 111, 044 506, 655 
DOUISID IB S: iocis hol Rer Re Se Sewn ce ee ose SUR RR Fees Dp er epe FARE E ISS, 985 188, 985 
WIDE a id ii pU A EIE as 43,771 43,771 
Indian Terror e 360 32, 190 32, 550 
South- Dakoti. A a 10,280 |.5:22 22s meas 10, 280 
Michigan, Missouri, and Okluhoma......................... 2, 154 1,816 3, 970 
TUDO 2 A AAA 1,844 1, 000 2, 844 
Toll] cists cise cote E ub RE aa RiwveRu cue wee dee 30, 867, 668 71, 168, 266 


102, 085, 924 


VALUE OF NATURAL GAS CONSUMED, BY STATES. 


The following table is interesting as revealing three important facts. 
The first column shows that there was a large increase—2,116, as 


compared with 1,545 in 1901—in the number of companies and indi- 
viduals reporting on the consumption of natural gus during 1902. 
This increase is largely made up from small producers in Pennsyl- 
vania, New York, Indiana, Illinois, and California. Many of the 
large natural-gas companies have consolidated in Pennsylvania, Ohio, 
and West Virginia. 

The second column of this table indicates the value of the natural 
gas consumed in the State which produced it. Pennsylvania, Indiana, 
and W est Virginia sold a considerable portion of their production out- 
side of their borders. Ohio purchased very nearly double the amount 
that was produced inside of the State. West Virginia sold 54 per cent 
of her production to the States of Pennsylvania and Ohio. New York 
produced only 20 per cent of the quantity consumed; the other 80 per 
cent came from Pennsylvania chiefly. Gas produced in Canada and 
consumed in New York is not included in this table. 
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A considerable portion of the natural gas produced in Kentucky 
was consumed in West Virginia and Ohio. The remaining States con- 
sumed inside of their own borders all of the natural gas they produced. 

In the third column is given the value of the wood and coal displaced 
by natural gas in 1902. The increase in value was $8,931,165, an 
increase of 29 per cent, as compared with an Increase of 20 per cent in 
1901. This seems to indicate a considerable increase in the price both 
of the anthracite coal displaced by natural gas in the lake cities, in 
which anthracite was formerly used, and of the bituminous coal for- 
merly used as a household fuel, a much greater increase in proportion 
than in the price of natural gas. In Indiana and Kansas natural gas is 
sold at very low prices, comparatively, and the fuel displaced would 
have cost nearly 50 per cent more than the price obtained for the 
natural gas. 


Value of natural gas consumed in the United States in 1902, by States, and the value of coal 
or wood displaced by same, as reported by 2,147 persons, firms, and corporations. 


Compa- | Amount re- | Estimated 
niesorin-| ceived for [valuc of eoal, 
State. dividu- [sale of gasor| wood, or 
als re- | value of gas jother fuel dis- 
porting. | consumed, ¡placed by gus. 


PEONES Li AA A A A AA 4379 | 813,942, 823 $17,912, 669 
TOMAN a A ete ede ia 929 6, 710, 080 10, 066, 218 
O A PEET b451 4, 755, 616 5,351, 778 
West VIFrEHBIB once eee ce seed is EPIO E Eu ec Vaca duis 79 2,473, 174 2, 994, 757 
A ccn ua cpMI een es D REUS c 116 1, 723, 669 1, 771,037 
KATA eee E ieee ete ae RULES AAA ae EE | 80 824, 431 1, 175, 349 
Kentucky and Tennessee». 36000 ies eons steed PsC eon V le as. 21 255, 736 282, 445 
"NEN NER aca a are A eet ee ttn | 38 120, 648 204, 784 
TOR GG A ES RAI UI RE ERR ea Er Cette eee wa au RR RE E eee 9 14, 953 14, 953 
Sont DAkOtA 22e pcan ioe o ioni ae vui d rt | 3 10, 280 117, 050 
MISSOUTI 42: edo uve Ease ERE NREER PES S EAE QUERER IM ee eaa | 11 2,154 2,394 
Eolo MOS ia Durs EH eats ye be eee Gn Ede Medus 3 1, 900 2, 550 
TIHHOIS EEE E A O Suede 23 1, 541 1,969 
LHidiun Territory so usas y RP esate esse GNO EE HE E di due 4 300 500 
ANTAS A ARA a RN RACER A AAA RN A REN | A tie spit SEE 


a Includes 94 individual producers in Erie County, the product of "m wells is principally for 
their own domestic consumption. 

b Includes 333 individual producers in Ashtabula, Cuyahoga, Lake, and Lorain counties, the ee 
of whose wells is principally for their own domestic consumption. 

c Includes 63 individual producers in Chautauqua County, the product of whose wells is principally 
for their own consumption. 
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In the following table is given the value of natural gas consumed in 
the United States in 1899, 1900, 1901, and 1902, by States. ‘The first- 
named five States, which produce and consume more than nine-tenths 
of the natural gas, show a regularly increased production during the 
last four years, and have maintained their respective places for that 
period. 


Value of natural gas consumed in the United States, 1899-1902, by States. 


State. 1899. 1900. 1901. 1902. 

Pénnsyl vanif ii $7, 926, 970 $9, 812,615 | $11, 785, 996 $13, 942, 823 
Indiana e e A AR a 5, 833, 370 a 6, 412, 307 a 6, 276, 119 a6, 710, O80 
ODIO as Loca A aaro 3, 207, 286 8, £23, 209 4, 119, 059 4, 785, 616 
West Virginia ociosas 1,310, 675 1, 530, 378 2, 241, 758 2, 473, 174 
NOW YODIE. xe is 1, 236, 007 1, 456, 286 1, 694, 925 1, 723, 669 
KHDSIS ood er eo O Se RON UR DENS 332, 592 356, 900 659, 173 824, 431 
A V ise eue ete ot ve E sone dis die 125, 745 194, 032 187, 660 255, 736 
Cal [ornli os cian oy oe boson AA 86, 891 79, 083 67, 602 120, 618 
VOX tn usse. 8, 000 20, 000 18,577 14, 953 
South Dakota ..................... e cesse ess 3, 500 9, 817 7, 255 10, 280 
O A A elem we ESQ 290 547 1,328 2,154 
COLIDFRdOS ci ds 1, 480 1, 800 1, 800 1, 900 
TINO eek eras oh een ade bU px Dra due 2, 067 1, 700 1,82 1,814 
Ticini a A A A A 360 

30, 867, 668 


A Ros oe nt oles EA yer 20, 074, 873 23, 695, 674 | 27, 066, 077 


aA portion of this was consumed in Chicago, 111. 


By comparing the value of the natural gas consumed as recorded in 
the above table with that produced as recorded in a previous table, it 
will be found that West Virginia produced $2,917,007 worth of gas in 
excess of the value of that consumed in the State in 1902. Indiana 
produced $371,264 worth of gas more than was consumed in the State. 
In Pennsylvania $409,400 represents the amount sold out of the State 
over that produced and purchased within the State. On the other 
hand, Ohio purchased $2,430,308 worth from other States, and New 
York purchased $1,377,238 worth of natural gas in excess of its pro- 
duction in 1902. 
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USES OF NATURAL GAS. 


In the following table are specified the uses to which the natural 
gas produced in the United States in 1902 was put: 


Uses to which natural gas produced in the United States in 1902 was put, as reported Li 
2,147 persons, firma, and corporations. 


Compa- Establishments supplied. 
State ‘indi. ae ult Other es- 
d viduals [Supplied | om | Steel | Glass tai | Total. 
ing. ments. 

Pennsylvania ........... ......... 379 185, 678 30 69 124 2,225 2, 448 
Indiana S e ohn ose teed de eub dose 929 101, 481 13 7 141 8, 121 3, 282 
ONO tl 451 120, 127 8 9 96 713 786 
West Virginia ..................... 79 29, 357 8 8 3l 835 877 
New YOCK o2.22. ue nop EET 116 50, 536 Loses 1 8 206 215 
| OY nU mE 80 13, 488 I5 $2: 3 87 91 
Kenrick ¥ p ————— 21 7,149 1 Ord tots 372 375 
Californian) a Sao 38 A A 1 7 8 
Texan AAA 566000 a pex ge ce due 9 TOS b sus ees esce oes | TE 13 13 
South Dakota ..................... 3 BOM ost d eeu saa e EL. 2 2 
MISBOUP voee ARE OEIS LIE EUN 11 i SM" TEMERE A e TR 
Colorado veces is 3 A sue AS 4 4 
A x eei iat 23 Ue soda duss ue S RS ein ET rca POSTULET 
Indian Territory .................. 4 Dy hesitant nuoto ec etta 2 3 
Arkansas . 2... eee eee Ei sono sens dote de | O A ats Urge E TAES 

Tota ani enii 2,147 | 509,695 56 | 96| 361| 7,587 S, 103 


There was an increase of 602 companies and individuals reporting 
in 1902 as compared with 1901. Many of these, however, were indi- 
viduals owning a single well, which accounts in part for the large 
increase. A number of iron, steel, and glass works in Pennsylvania 
and a number of glass works in Indiana have their own natural-gas 
plants. The natural-gas companies have found more profitable cus- 
tomers in supplying the domestic trade, for which the natural gas is 
so eminently fitted and from which nearly all of their revenue is 
derived. There were 509,695 domestic consumers supplied in 1902. 
It is estimated that not less than 3,850,000 individuals are supplied 
with light and fuel by natural gas, and that not less than 4,500,000 
people received the benetit of its use as an illuminant. 


RECORD OF WELLS AND PIPE LINES, BY STATES. 


In the following table will be found the number of companies and 
individuals reporting, the producing wells at the close of 1901 and 1902, 
the producing wells drilled, and the nonproducing or dry holes drilled 
in 1902, together with the total length of pipe in use at the close of 
1902, by States. 
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Record of wells and amount of pipe line, as reported by 2,147 persons, firms, and corpora- 
tions in 1902, by States. 


Wens Top Pie gi o 
Compa- 
nies or | "| Non. 
sae is lta fn e eie 
report nee. 31, drilled | in ^ Dec. 31,| holes | Feet. | Miles. 
* | 191. | 199, | 1902. | 1902. | drilled 
E : | In 1902. 
lennsylvania................. 379 | 4,529 7795 203 | 5, 101 232 | 48,863,621 | 9,251.48 
Indiana............... V DENIS 29 | 5,371 1, 331 882 | 5, 820 205 | 36, 121,980 | 6,841.28 
ODIO A A etu | 451 , 1,099 266 75 | 1,290 40 | 20, 093,670 | 3,805. 62 
West Virginia................. 79 794 142 51 885 37 | 14,548,395 | 2,755.38 
NOW York 2-0 E Ses | 116 083 69 14 | 638 8. 5,894,517 1,116. 38 
Kana ciberribdes | 80 299 144 24 | 419 63 | 5,034,791 953. 56 
Kentucky.......2......220008- 21 116 y ee 1A 2| 749,875} 142.02 
California...............2206. 38 27 actenus. >. eee | 365,925 69. 30 
ju c PCR 9 11 2 Beene 113 j........ 96, 196 18.22 
South Dakota ................. 8 4 1 1 4 1 26, 900 5. 09 
Missouri acr eI ERE xA 11 10 4 0 14 2 14, 672 2.78 
Coloradoa .................... A A O A cen 12, 500 2. 36 
II foIR vor rte RENE 23 23 P NET 25 2 31, 894 6. 04 
Indian Territory.............. 4 8 | UN PSA d olstuss 4, 700 L 
Arkansas..................e... 1 2 2l ces 4 2 d ostevcstese A 
(UC E 2,147 | 12,871 | 2,749 | 1,250 |b14, 370 594 j 31, 850, 686 24, 973. 41 
a Gas is produced from oil wells. 5b Includes 107 wells not utilized in 1902. 


RECORD BY STATES. 


PENNSYLVANIA. 


This State bas the largest area of natural gas. Its pools are 
thickly scattered to the west of an imaginary line drawn from the 
southeast corner of Greene County to the northeast corner of Potter 
County, embracing an area of about one-third of the entire State. 
All the counties to the west of and including those cut by this 
imaginary line in this portion of Pennsylvania produce more or less 
natural gas. 

The pools in which the natural gas is found are generally extended 
in a northeast and southwest direction of greater or lessextent. There 
are instances where cross lines of elevation have interrupted the 
general trend of the pools. 

Three requisites are necessary for the accumulation and storage of 
natural gas: First, there must be an open, porous, or cellular structure 
in which the gas can accumulate; second, this open structure must be 
‘upped by a clay or shale that will close up the reservoir and adjust 
itself to the vents caused by flexures so as to seal them up; third, 
there must be sufficient pitch or relief in the gas-holding strata, so that 
the natural gas can accumulate in the domes of the arches and the 
flanks of the elevations, and thus be separated from the petroleum and 
salt water with which it is usually associated. 
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These conditions have been particularly fulfilled in the structure of 
the western portion of the State of Pennsylvania. This State pro- 
duced nearly 47 per cent of the entire output of the United States in 
1902, nearly as much as the combined production of Indiana, Ohio, and 
West Virginia. The value of the production in 1902 was $14,352,223, 
an increase of $1,664,062 over the value of the production in 1901. 

When the combined values of natural gas and petroleum are con- 
sidered, Pennsylvania heads the list with a production of $29,618,316, 
amounting to nearly 30 per cent of the combined value of natural gas 
and petroleum produced in 1902. 

Although many of the older natural-gas pools, which in former years 
were large producers, have at this date ceased to produce any consid- 
erable amount, there are other fields in which by means of the suction 
lines leading to the gas-compressor plants large areas of low-pressure 
gas are made available and have for many years been producing large 
amounts in the aggregate. 

The deep Bayard and other sands in Greene County, the Gordon, 
the Big Injun, the Fourth and the Fifth sands of Washington and Fay- 
étte counties, the Speechley in Butler, Armstrong, and Venango coun- 
ties, and the deeper underlying sands of Elk, McKean, and Potter 
counties have all contributed largely to maintain and even to increase 
materially the output of Pennsylvania. 


Value of natural gas produced in Pennsylvania, 1855-1902. 


i 
Year. Value. Year. Value. 


A a a $4, 500, 000 | [Dy chet tein tuber ERR NEU $6, 279, 000 
RN 9,000,000 || 1895. ...0.. 0... cece eee eee cce ee en ees 5, 852, 000 
LY Qo cru acacia 13, 749, 500 || 1896........... cc cece ec ee cece eee cece 5, 528, 610 
DC NRI RE 19, 282, 375.11] 892. o secus peur TOUS ERES HE 6, 242, 543 
o A de eile bad 11,593,989 || 1898........c cesses 6, 806, 742 
TONG ie SoM i HER ORO, 9,551,025 | 1899......cssessssee sees ssi 8, 837, 210 
1 AA SI ROO 1900.5 saladas 10, 215, 412 
A AA 2:526 O81 41/1901: tc oease Sonn eria I ias croNS T 12,688, 161 


TROD oed tod acta E etant 0,458,000 1 1909.4 is ceres wea ve tea eR E PETS 14,352, 228 


RECORD OF NATURAL-GAS INDUSTRY IN PENNSYLVANIA. 


In the following table there is exhibited a very complete record of 
the several uses to which natural gas is applied, including its value, 
the value of other fuel displaced, the number of domestic consumers 
supplied, the number of iron, steel, glass, and other establishments 
supplied, the operation of wells, and the feet of pipe line completed 
at the close of 1900, 1901, and 1902. 
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Record of natural-gas industry in Pennsylvania, 1900-1902. 
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1900. 1901. 1902. 
Amount received for sale of gas or value of gas consumed..| $9,812,615 | $11,785, 996 $13, 942, 823 
Value of natural gas produced .............................. $10,215, 412 | $12,688,161 $14,352, 223 
Value of coal and wood displaced........................... $9, 789,065 | $11, 892, 070 $17, 912, 669 
Domestic consumers supplied ............ooooooomonooomooo.. a 229, 730 a 326, 912 185, 678 
Iron and steel works supplied............................... 82 99 
Glass works supplied.................................eeeees. 124 
Other establishments supplied .............................. 2, 225 
Total establishments supplied............................... 2, 448 
Total wells producing Jan. 1...........ooooocoooooonomoo.o.. 4,529 
Total productive wells drilled....................LLuuuu..u... 715 
Total wells abandoned .................................ssss. 203 
Total wells producing Dec. 31.......................... eese. 4,197 5, 101 
Total dry holes drilled «eec rire A tev ewsweevincas 143 232 
Total feet of pipe laid to Dec. 31............................. 47, 913, 618 48, 863, 621 
Number establishments reportilB........oooooooomommmnmoo.. 296 879 


a Number domestic fires supplied. 


INDIANA. 


The production of natural gas in this State in 1902 is valued at 
$7,081,344, a gain of $126,778 over 1901. It is remarkable with what 
regularity the production in this State has been maintained for the 
last ten years in the face of a declining pressure. Indiana probably 
produced as much natural gas in 1902 as did Pennsylvania, although 
tbe price received in the latter State was double that received for the 
sale of natural gas in Indiana. A very large proportion of the natural 
gas is marketed in this State at a low figure, based upon the amount 
that passes through a certain sized orifice. Whether a greater or less 
amount is consumed by the individual, the price remains the same, and 
there is no effort on the part of the consumer to use the gas in an 
economical manner. When the gas is sold by the meter, the indiffer- 
ence of the consumer ends, and the gas is consumed in such a manner 
that usually one-half the amount formerly used will accomplish the 
same results. There has been a disposition of late years to consume 
an extra amount of the gaseous fuel that is developed in drilling pro- 
spective oil wells, and is sold to manufacturers at a low rate. The 
petroleum found in the Trenton rock on the northern flank of the 
great natural-gas field has caused the waste of many millions of cubic 
feet of gas that has escaped into the air in the process of completing 
oil wells. To guard avainst this waste, a special law was enacted 
requiring the shutting in of wells that produced large quantities of 
natural gas accompanied usually by & small quantity of petroleum. 
This law had some good effect, but in many cases it was evaded. 

The original natural-gas field in Indiana occupied an area of 2,850 


square miles of almost continuous territory over the flat dome of the 
M R 1902 41 
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Trenton rock. This field was unsuspected for many years until the 
Ohio field was developed. The original pressure in 1886 was 325 
pounds to the square inch. At the end of 1902 this pressure had declined 
to an average of about 50 pounds, which represents only 154 per cent 
of the original volume. "This may be increased to 20 per cent, owing 
to tardy manner in which the pressure adjusts itself in the rock as the 
gas approaches exhaustion. 

By means of natural-gas compressors and fan blowers the remaining 
portion in the once great reservoir is being fast depleted. Salt water 
becomes more of an enemy to the life of a gas well as the pressure 
decreases. 

The production of petroleum in Indiana in 1902 was valued at 
$6,526,622; the value of the natural gas was $7,081,344, a total of 
$13,607,966, which is 13.8 per cent of the combined value of petroleum 
and natural gas produced in the United States during 1902. 

For a number of years gas mains leading from Indiana to Chicago, 
Ill., have furnished that city with from 18,000,000 to 20,000,000 cubic 
feet per day. Several large towns on the western border of Ohio 
have also been supplied with natural gas produced in Indiana. 

In the following table will be found a statement of the value of the 
natural gas produced in Indiana from 1886 to 1902: 


Value of natural gas produced in Indiana, 1556-1902. 


Year. Value, Yenr. Value. 

DU cruce ci mU DL RUTAS E ce EAT. $300: 000 || $895:5 es $5, 203, 200 
A inca een S 600,000: | 1806. «c och coueocateto dates e e De que | 5, 043, 635 
| O aE a 1,320,000 | 1807. ce Sow a | 5, 099, 208 
VBA T ar c 2,075,702 O ted at ce IN i; 5, 060, 969 
A 2, 302, 500 | 1890 1 x on SE 5s tee eee 6, 680, 370 
|) eR eRe ne Meta nee ee aoe eS 3,942,500 | 1900... 02. e eee ee cee eee cece eens 7, 254, 539 
jp; "T 4,716,000 WOOT cre aon zac cem SR aes ans 6, 954, 566 
| TECH 5, 718, 000 | TN te hn RU INE ERAN IE SURESR 7, 081, 344 
Lu "-——— P— PM 5,437, 000 


RECORD OF THE NATURAL-GAS INDUSTRY IN INDIANA. 


The following table is a complete record of the operations in the 
Indiana natural-gas field in the years 1900, 1901, and 1902, and it indi- 
cates a considerable increase in nearly all of the items. Many of the 
gas wells were drilled in search of petroleum, and when they devel- 
oped into gas wells they were piped to the nearest manufacturer and 
their product disposed of at remarkably low rates. "There is a decided 
increase in the price of the production in the face of the declining 
pressure and of the many abandoned gas wells. 
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Record of natural-gas industry in Indiana, 1900-1902. 


1900. 1901. 1902. 


Amount received for sale of gas or value of gas consumed..| — 86,412,307 $6, 276, 119 $6, 710, 080 
Value of natural gas proáuced ............... Lec cece ee eese $7, 254, 539 $6, 954, 566 £7, 081, 344 
Value of coal and wood displaced .......................... | £11, 862, 768 | $10, 669, 402 $10, 066, 248 


Domestic consumers supplied ............................... a 181, 751 a 353, 869 101, 481 
Iron and steel works supplied..........o.ooooooococoormmrmmoo... 15 11 20 
Glass works supplied ........................LLllllllllluele. 101 111 141 
Other establishments supplied .............................. 2,635 2, 448 3, 121 
Total establishments supplied............................... 2,751 2,570 3, 282 
Total wells producing Jan. 1 ................................ 4,333 4, 287 5, 371 
Total productive wells drilled............................... 861 985 1,331 
Total wells abandoned ................. 0c cece cece eee eeees 648 700 882 
Total wells producing Dec. 31............................... 4, 546 4,572 5, 820 
Total dry holes drilled .............................Ll.ll.... 156 208 205 
Total feet of pipe laid to Dec. 31 ............................ 33, 958, 001 31, 241, 320 36, 121, 980 


Number of establishments reporting.......................s. 670 656 929 


a Number domestic fires supplied. 
WEST VIRGINIA. 


This State is yearly becoming more prominent as a natural-gas pro- 
ducer, and is the hope of the future for a continued supply to west- 
ern Pennsylvania and eastern Ohio. Its field operations have within 
the last two years proven the existence of deeply-buried strata con- 
taining high-pressure gas over many large areas in Lewis, Harrison, 
Marion, Monongalia, and Wetzel counties, developed in the Big Injun, 
the Gordon sand, the Gordon Stray, the Fourth, the Fifth, and the 
Bayard or Sixth sands. Many of the wells in this section of the State 
are among the largest in volume; as much as 26,000,000 cubic feet are 
recorded as the output of & single well. 'The rock pressure is from 
1,000 to 1,250 pounds to the square inch, and the depth of the wells is 
from 2,700 to 3,200 feet. The other counties in which more or less 
natural gas has been developed are Tyler, Ritchie, Doddridge, Mar- 
shall, Wood, Wirt, Roane, Calhoun, Boone, Mingo, Kanawha, Logan, 
and Gilmer. Several of the largest natural-gas companies in western 
Pennsylvania supply Pittsburg with natural gas produced in West 
Virginia. During the last year several large lines have been com- 
pleted across the Ohio River into eastern and southern Ohio. 

The value of the production of natural gas in 1902 was $5,390,181, 
an increase of $1,435,709, or 36 per cent, as compared with 1901, this 
State showing the largest percentage of increase in 1909. Of the total 
product only about 46 per cent was consumed within the State, 54 per 
- cent going to Pennsylvania and Ohio. West Virginia also received 
some natural gas from Kentucky and Pennsylvania which was con- 
sumed inside of its borders. The combined production of natural gas 
and petroleum in this State in 1902 was valued at $22,430,498, or 21.98 
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per cent of the combined value of petroleum and natural gas produced 
in the United States in 1902. The increase in production of natural 
gas in this State has been quite regular since 1895. There are suffi- 
cient reservoirs now developed to add largely to the State's wealth in 
the future, as the petroleum and‘ bituminous coal deposits recently 
developed have done. 


The value of the natural-gas produced in West Virginia from 1859 
to 1902 is shown in the following table: 


Value of natural gas produced in West Virginia, 1889-1902. 


Value, Year. Value. 
$12: 0001-1890, A ea Set obuia ed $640, 000 
T NEL A A iene: 912, 528 
35,000 || A ede ea pExTSE 1, 334, 023 
BOO T 1890 55 Loc ae dedecus Ses hee deuten e 2, 335, 864 
J23, 000 | 19002. sonrie 2, 959, 032 
395.000 «19015 ooo testes dt ated Bate teed 3, 954, 472 
100,000 || 1902.00.20... 20. eceeeec cee tnn 5, 390, 181 


RECORD OF NATURAL-GAS INDUSTRY IN WEST VIRGINIA. 


The following table gives a detailed statement of the operations in 
this State in developing and marketing natural gas in 1900, 1901, and 
1902. All of the individual items show an increase in 1902 over 1901, 
as does also 1901 over 1900. 


Record of natural-gas industry in West Virginia, 1900-1902. 


1900. 1901. 1902. 
Amount received for sale of gas, or value of gas consumed .| $1,530,375 82, 244, 758 $2, 173, 174 
Value of natural gas produced .................Lsluuleeeeees. $2, 959, 032 $3, 954, 472 $5, 390, 181 
Value of other fuel displaced.................LL.uuLLuuu.eses. $1, 712, 462 $2, 415, 360 $2, 994, 777 
Domestic consumers supplied ...................LLllllue.ee a 45, 943 a 55, 808 29, 357 
Iron and steel] works &upplied.........................eeseu. 2 2 11 
Glass works supplied 2.2... 2.0.00... cece cece ene c ccc ccccees 14 13 31 
Other establishments supplied 2.22.00... 02 eee ee eee cee 168 251 835 
Total establishments supplied. 2.0... 0 ee cece eee eee 184 266 877 
Total wells producing Jan. 1 ................................ | A 328 418 7H 
Total productive wells drilled............................... | 129 177 142 
Total wells abandoned .........................LLLlseeeee se. 87 51 51 
Total wells producing Dec.31 ........oooooococonocronconom.... 420 544 885 
Total dry holes drilled .............................ceee sees 6 8 37 
Total feet of pipe laid to Dec. 31............................. 10, 185, 093 11, 852, 303 14, 548, 395 
Number establishments reporting .......................... 34 44 79 


| | 


a Number of domestic fires supplied. 
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OHIO. 


This State contains three natural-gas fields. The first known field 
was along the eastern margin of the State, where are the sands of the 
Lower Coal Measures, the Waverly Series, and the Ohio shales. The 
second field in the central portion of the State receives its natural gus 
from the Clinton Limestone of the Upper Silurian series. This field 
was the last developed. The third field is that found in the north- 
western portion of the State, and obtains its natural gas exclusively 
from the upper portion of the Trenton limestone of Lower Silurian 
series. The early use of natural gas dates back to 1866, when it was 
used at Gambier, in Coshocton County, in the manufacture of lamp- 
black. In 1874 it was used at East Liverpool, in the household, for 
heat and light. The great Trenton rock gus field was first opened at 
Findlay in November, 1884. The Lancaster gas field was developed 
by & well drilled near that city in 1887. "The gas produced from the 
eastern portion of the State, which was secured from the Berea, the 
Cow Run, and the Big Injun sands, was not developed in sufficient 
quantity to warrant the piping of it to far distant localities, but it 
bas been an important factor in supplying many near-by towns and 
industries. 

The Trenton rock gas field was rapidly developed until it covered 
about 500 square miles. The original rock pressure was 425 pounds 
to the square inch. A wanton waste of this fuel was caused by wild 
speculation and inflated values, and the end of this pool was in sight 
before the gas was thoroughly introduced into the near-by cities. For 
the last four years the pool has been practically exhausted. 

The Lancaster field in central Ohio long lay undeveloped to any 
large extent until in 1899, when there was a rapid development of 
what is known ds the Sugar Grove field. The original pressure of 
750 pounds was, by 1900, reduced to 400 pounds, and in 1902 it was 
still further reduced to less than 100 pounds to the square inch. 

During 1901 and 1902 a very large field was opened north of the 
original Lancaster field in Knox and Licking counties, which receives 
its production from the geological horizon of the Clinton limestone. 
The area of this field, so far as developed, is now about 20 miles long 
and from 4 to 6 miles in width. Of a total of 72 wells drilled inside 
of the area named, only + were dry holes. The rock pressure is 800 
pounds to the square inch. The average flow is about 4,000,000 cubic 
feet per 24 hours. One well started at the rate of 14,000,000 cubic 
feet, but fell off to about 9,000,000 cubic feet. "The area of this field, 
so far as developed, is ini libet than the original Lancaster or 
Sugar Grove field, and promises to produce large QUSE of high- 
pressure natural gas. 

Ohio has felt the loss of the natural gas in the origina] area near 
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Findlay, which was squandered in the most reckless manner before it 
was possible to impress upon many irdividuals directly interested in 
the natural-gas business that the supply of natural gas is limited, that 
every cubic foot taken out leaves that much less to follow. The new 
fields are being operated with more care, owing to the severe lessons 
taught in the early stage of the development. In Ashtabula County 
a number of small gas wells have been secured from the Corniferous 
limestone, which have lately been piped to Ashtabula and Jefferson. 
West Virginia, however, continued to furnish 4 large quantity of 
natural gas to Ohio, supplying Marietta, Delpre, Newport, New Mata- 
moras, Sardis, Powhatan, Dennison, Urichville, Canal Dover, Canton, 
Massillon, Akron, Cleveland, and in part Steubenville, East Liverpool, 
Toronto, Bridgeport, Mingo, and Wellsville. The indications are 
that a much larger quantity will be delivered to Ohio from West 
Virginia in the future. Pennsylvania supplies Youngstown and sev- 
eral villages in eastern Ohio. Kentucky furnishes gas to Ironton, 
and Indiana furnishes natural gas to several towns near the western 
border of the State. 

The value of the natural gas produced in Ohio in 1902 was $2,355,308, 
which is a gain of $208,093 as compared with 1901. The greatest pro- 
duction in this State was in 1889, after the great Findlay gas field had 
been first opened; the least production was in 1897, just before the 
Lancaster and Sugar Grove pools were developed. Of the $4,785,616 
in value of natural gas consumed in Ohio in 1909, $2,355,308 in value, 
or 49.3 per cent, was produced by the State; the remainder was fur- 
nished by West Virginia, Indiana, Pennsylvania, and Kentucky. Of 
the total State production $2,005,351 worth was from wells located in 
the counties of Fairfield, Hocking, Licking, Knox, Belmont, Guern- 
sey, Noble, and Perry. The other counties in Ohio which produced 
commercial gas in 1902 were as follows: Allen, Auglaize, Columbiana, 
Darke, Hancock, Hardin, Harrison, Holmes, Logan, Lucas, Mercer, 
Morgan, Monroe, Ottawa, Sandusky, Stark, Van Wert, Washington, 
and Wood. In the total production for the State is included $20,719 
worth of gas produced from oil wells, about one-fourth of which was 
consumed for domestic purposes. During the year 1902 the city of 
Cleveland was for the first time supplied by natural gas from West 
Virginia. 

The combined value of the natural gas and petroleum produced in 
Ohio in 1902 was $23,112,667, equal to 22.7 per cent of the entire pro- 
duction of natural gas and petroleum in the United States. Ohio 
occupies the second place in the combined value of natural gas and 
petroleum, Pennsylvania being first with a credit of over 29 per cent. 
The value of the petroleum produced in Ohio during 1902 was 
$20,757,359. 
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The value of the natural gas produced in Ohio from 1885 to 1902 is 
shown in the following table: 


Value of natural gas produced in Ohio, 1885-1902. 


Year. | Value, | Year. Value. 
P icc lk ed eaten sete ene: $100,000 | ISOb. eee cece eee cece eee cence eee $1, 276, 100 
TSG rc 300.000 | A 1, 255, 700 
PORT oL unco edes d ene den 1:000 O A cu e e Bena I anaes 1,172, 400 
TESS et atte tan ewan Beet adhe! 1,500,000 | 1897...........ceesn e eren 1,171,777 
jo ER a E E SOTO GO) TNO PCT 1,485, 308 
A AE d; 681 000] HOC LS ee ceo tie eens ae 1,866, 271 
TON ta te ee E eee 3:020, 825 O as 2,178, 234 
A eroe ie) ak 2,136,000 || TIO los uc sea 2,147, 215 
PME RM ERN 1,510,000: a 5 2 4 ron oss dde caida 2, 355, 308 


RECORD OF THE NATURAL-GAS INDUSTRY IN OHIO. 


The following table gives the details in the operation of the natural- 
gas industry in Ohio for three years, 1900, 1901, and 1902, in a complete 
manner. There are included in the following statement of wells 333 
small wells or individual producers in the counties of Ashtabula, Cuy- 
ahoga, Lake, and Lorain, which supply one or two families, 


Record of natural-gas industry in Ohio, 1900, 1901, and 1902. 


| 
IRK). i 1901. 1932. 


$2,522,209 | 1,119,059 $1,755,616 


Amount received for sale of gas or value of gas consumed, 


Value of natural gas produced ................LLLLlllllluuu. $2,178, 234 2,117,215 $2, 35, 508 
Value of coa] and wood displaced...................Llluuuu. $3, 565, 142 84, 448,594 $5, 351, 778 
Domestic consumers supplied ..... 2.0... ec eee cece eens a 135,743 a 149, 709 120,127 
Iron and steel works supplied..................Llulull.lu.us. 10 6 17 
Glass works supplied ...............Lllllllluulllllllleeee ee 10 13 56 
Other establishments supplied... .....ooo.oocoonccoroocnroonro.» 1,072 930 713 
Total establishments supplied ....................lleu...... 1,092 949 786 
Total wells producing Jan. 1...................Leelullllle.. 853 RRS 1,099 
Total productive wells drilled... ..... 0... cee ee eee eee eee 97 113 266 
Total wells abandoned.. 2.2.0... eee ence eens 60 48 19 
Total wells producing Dec. 31....................LLlllluluu. 890 950 1, 290 
Total dry holes drilled i.e eus usw na deeb wig ees ees eR 19 35 40 
Total feet of pipe laid to Dee. 31 ......... EA oM e Pee 15, 030, 304 15,199, 205 “0, 09:1, 670 
Number establishments reportinB.....o.oo.ocoonoooonrnnomo.. 281 305 451 


a Number domestic fires supplied, 
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NEW YORK. 


Natural pas is found over a very large area in the western portion 
of New York in a number of different sands and limestones, including 
the Devonian black slate, the Bradford sand, and the underlying Kane 
and Elk sands, the Corniferous limestone, the Medina sandstone, the 
Trenton limestone, and the Upper Calciferous. The greater portion 
of the gas comes from the neighborhood of Wellsville and Ricebrook, 
in Allegany County, from the sands found in the Upper Devonian. 
There are a vast number of wells scattered along the south shore of 
Lake Ontario and many wells along the south shore of Lake Erie that 
furnish from one to four families with gas. The greater portion of the 
natural gus consumed in the State comes from Pennsylvania, the largest 
consumption being in the city of Buffalo. The town of Fredonia used 
natural gas as far back as 1821 from natural flows and shallow wells, 
and has the honor of first making use of it asa source of light and 
heat. The counties producing natural gas are Allegany, Cattaraugus, 
Erie, Livingston, Niagara, Onondaga, Ontario, Oswego, Seneca, and 
Steuben. The value of the natural gas produced in New York in 1902 
was $346,431, an increase of $53,199 as compared with 1901. The 
value of the natural gas consumed in the State in 1902 was $1,723,669, 
which was largely supplied by Pennsylvania. There were some new 
developments in southeastern Allegany County during 1902. 


The value of natural gas produced in New York from 1885 to 1902 
is given in the following table: 


Value of natural gaa produced in New York, 1885-1902. 


Year. Value. Year. Value. 


A O tan he NIRE IE $190,000. || 3804. icone iioeta cen IRR erige Ee Band $249, 000 
O DR DIO OOD) ASUS 3 d usse ierat E D eue de pa UE 241, 530 
(Dor eS eater Soe HEP: SE OOO Ts ao D d dene a 256, 000 
T DET ETE T n iniqui BO NO. E ae Scu Ceo a eth aad te, 200, 076 
e ee NOE a One eae 530-090. | A Deere ENSE E 229, 078 
A E eel et tures PSA 000 i THOU: coeunt essaie teg este teases es 294,5 

A desse ene ace cct 250.000. |. 1900... 5L ts 335, 367 
E A la eco A A chua ie tenant ame 293, 232 
1893 ....... mM PNE 216: 000. |. 1902: x coser iaa 340, 131 


a A portion of this amount should be credited to Pennsylvania, but it was impossible to make the 
separation. 


KECORD OF NATURAL-GAS INDUSTRY IN NEW YORK. 


The following table gives a complete statement of the business opera- 
tions in natural gas in the State of New York for the years 1900, 1901, 
and 1902, from which the conditions of this industry can readily be 
compared. 


NATURAL GAS. 


Record of natural-gas industry in New York, 1900, 1901, and 1902. 
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1900. 1901. 1902. 
Amount received for sale of gas or value of gas consumed..| — $1,456,256 $1, 694, 925 $1,723, 669 
Value of natural gas produced ...................lLlLullll.. $335, 367 $293, 232 $316, 431 
Value of coal and wood displaced........................... £1, 357, 258 $1,655, 942 $1,771,037 
Domestic consumers supplied ........................... Ls. a 89, 837 a 95, 161 50, 536 
Iron and steel works supplied............................... 0 0 1 
Glass works supplied 2.02... 00... ccc cc cece cece ce neees 4 2 8 
Other establishments supplied ..............0. eee eee eee 134 96 206 
Total establishments supplied .............................. 138 9s 215 
Total wells producing Jan. 1 ....................... eee Lees. 487 535 583 
Total productive wells drilled..........o.oooocoooooooroo..oo.. 57 53 69 
Total wells abandoned .............................celeeeeee 11 8 14 
Total wells producing Dec. 31 ............................L.. 533 550 638 
Total dry holes drilled 1... is 11 14 8 
Total feet of pipe laid to Dec. 31............................. 5, 772,796 5, 785, 038 5, 594, 517 
Number of establishments reporting ........................ 89 114 116 


a Number of domestic fires supplied. 


KANSAS. 


6 


. This State is making remarkable progress in the development of its 
natural-gas fields. The present development begins ut Paola and 
extends in a series of pools southwest across the southeast portion of 
the State to Indian Territory, embracing the counties of Miami, Allen, 
Neosho, Crawford, Wilson, Montgomery, and Labette. The principal 
pools of high-pressure gas with large volume have been developed at 
lola, Gas City, and La Harpe, in Allen County; at Chanute, in Neosho 
County; and near Cherryvale, Independence, and Coffeyville, in Mont- 
gomery County. 

The gas is found in the sandstones and the more porous beds of the 
Cherokee shales, which are at the base of the Coal Measures in the 
Kansas field. There is not a uniform gas-producing formation, but 
rather local **sands" at varying horizons in the 450 feet of Cherokee 
shales. The depth at which gus is encountered increases to the west- 
ward as a result of the dip, and in the more productive belt varies from 
100 to 1,150 feet. The volume of many of these wells is as high as 
5,000,000 cubic feet in twenty-four hours, and a few have gone as high 
as 10,000,000 cubic feet. The original rock pressure, which was 325 
pounds to the square inch in a number of the pools, has decreased 
somewhat. In some of the pools the pressure was originally only 150 
pounds. 

The early history of this district dates back thirty years, when the 
Acres Mineral well was completed at Iola, which gave a small flow of 
natural gas. After several wells had been drilled near this location a 
vigorous well was found in 1893, which flowed about 3,000,000 cubic 
feet in twenty-four hours. In 1892 the gas began to be introduced 
successfully in asmall way. In the year 1899 it was successfully applied 
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to the reduction of zinc ore, and began to be used by many of the large 
towns in southeastern Kansas, and it began to be used also in the manu- 
facture of brick and hydraulic cement and in numerous other manufac- 
tories. Development in the last year has been active, and numerous 
natural-gas wells have been found. 

The production of natural gas in Kansas in 1902 is valued at $824,- 
431, an increase of $165,258, or almost 20 per cent. The value of the 
fuel displaced was $1,175,349, a saving of $350,918 to the consumers. 
The value of the petroleum produced in Kansas in 1902 was $292,464, 
a total of $1,116,895 for the combined value of natural gas and 
petroleum, or over 1 per cent of the total value of both. 

The value of the natural gas produced in Kansas from 1889 to 1902 
has been as follows: 


Value of natural gas produced in Kansas, 1889-1902. 


Year. | Value. Year. Valuc. 
aie == ERA ENDE 
dd la $15,873 | Jul ei LE a LEAL IO M. FE $121,750 
DOO I otra ness d delet S A tutae | 12,000 | 1597.......... POTE ERN 105, 700 
i ERN RUM NM PCENAS OECBBU RR 174, 640 
AA AS EE "0 A elena enka Sa race 332, 592 
aos ld o | 50,000 || 1900....... ces mRmIII2 356, 900 
TCU feces scan ssh srk Ore crs acer E | 86,600 || 1901. ...00.-..scecsceecevecesccssaece 659,173 
TG EE ce A EA WES | b o rata lo abs 824, 431 


RECORD OF NATURAL-GAS INDUSTRY IN KANSAS. 


The following table gives in detail the record for natural gas in 
Kansas during 1901 and 1902: 


Record of natural-gas industry in Kansas, 1901 and 1902. 


1901 1902 
Amount received for sale of gus or value of gas consumed................ $659, 173 |- $824, 431 
Vulue of natural gas produced ...............2.l. selle. ence eee eere $059, 173 $321, 431 
Value of coal and wood displaced. .............6 2-0 cece eee rr $095, 350 $1,175, 349 
Domestic consumers supplied ...... 200. eee eee ee eee eee dido: 10, 227 13, 488 
Iron and steel works supplied. ..............-2 202 eee eee eee eee cece eens 0 1 
Zinc smelters supplied MP A A A a | .8 9 
Glass works Supplied s. ee ciseu uc uei A REREDOR E IR REN ra | Ü 3 
BECK AA Ob IU eiie da Ase esses sat r A egeta 12 14 
Other establishments supplied .........00.. 0... ee eee eee ee ee eee eenees o2 61 
Total establishments supplied ............. 2000. cee cee ene ee rs 33 91 
Total wells producing Jau. LA der Eds EE MEI 213 299 
Total productive wells drilled 2.0.0... 0.0.2... ec e ec eee cece ee enees 71 144 
Total wells abandoned 2.0.02... 0.0. cece ee cee ccc cece rs echte renes 28 24 
Total wells producing Dec. 31 1.5. in sine os 24 ce m Re eer RR sees Se | 250 419 
Total dry holes drilled a veut t aso E EH Din ua queda eX a 35 63 
Total feet pipe laid to Dec. 31 .......ooooooncccoroccnnnnrcccnr rr 2, 425, 410 5, 034, 791 
Number of establishments reporting .............. 02.0 cece eee cece eee eneee 48 80 
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KENTUCKY. 


The principal gas area thus far developed is in eastern Kentucky, 
in Martin County. There are some fair gas wells in western Floyd 
County. Ashland, Catlettsburg, and Louisa are supplied from this 
region. In Meade County there is still found some shale gas, which 
is conveyed to Louisville. During the fall of 1901 a large gas well 
was developed near the Beaver oil pool in Wayne County. There is 
also a fair gas well just over the State line in Fentress County, Tenn. 
There is a small supply of gas obtained for domestic use in Breckin- 
ridge County, in the vicinity of Cloverport, also in Hardin and Jef- 
ferson counties. 

Numerous gas wells of moderate output were found in the search 
for petroleum, few of which have been utilized. A considerable por- 
tion of the natural gas produced in eastern Kentucky was sold at 
Huntington and other towns in West Virginia, and at Ironton, Ohio. 

The production in 1902 was valued at $365,611, which is a large 
increase over former years. 

The value of the natural gas produced i in Kentucky from 1889 to 
1902 is shown in the following table: 


Value of natural gas produced in. Kentucky, 1889-1902. 


Year. Value, Year, Value. 

-—— en ee — | —————— 
1889 ore WA NOEPREEX NS RP Sa NOE EUER 2,080 ISO ce C uwso Rex  RaR TREES OSEE EET UP se 899, 000 
1899... (1r E E acer ra 30000 S TRIG oes S diceretur USD P TOR ie ades | 90, 000 
DBD) aa 38, 093 ! Peres ate rd o kd aq de EN ER T RR 103, 133 
[ep 33:140: 08005 ase acce Paci nsa dion taa doa tc 125, 745 
A bos ares ES (8:500: 11000 Nok Losscl ÓN 286, 213 
j| CETTE 89,200 VSO) ass toe A Ca roo t 270, 871 


dci | 98, 700 [m E OA A e ' a305,611 
| 


a Ineludes some gas produced in West Virginia but consumed in Kentucky. 
CALIFORNIA. 


Although there are numerous small gas wells in this State, by far 
the greatest production comes from wells at the city of Stockton, in 
the great San Joaquin Valley. It is also found near the city of Sacra- 
mento, in the Sacramento Valley, in Tulare County, near Tulare Lake, 
and in Tehama County. Toa small extent it is produced by a few 
wells at the city of Los Angeles. In the two former instances it is 
associated with artesian-water flows. At Stockton the wells are 2,000 
feet deep, yet none of thein has passed through the alluvial deposit 
into the solid stratified measures. Under the pressure of 2,000 feet, 
water will absorh a large amount of gas, which is gradually liberated 
as it ascends in the well and the pressure diminishes. Ten of these 
wells at Stockton yield about 30,000 cubic feet of natural gas a day. 
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The total value of natural gas produced in California in 1902 was 
$120,648, of which a quantity valued at $88,510 was used principally 
for domestic purposes. Nearly all of this gas was produced from wells 
in San Joaquin and Sacarmento counties, the product being consumed 
in Sacramento and Stockton, where there were some 1,400 consumers. 
A few wells located in Los Angeles and Santa Barbara counties pro- 
duced a small amount of gas, which was utilized for domestic purposes 
by the owners of the wells. 

In the total value of gas for the State of California we have included 

22,138 worth of gas produced from oil wells, the product being used 
in the operation of oil plants and none being sold for domestic pur- 
poses. l 

The value of the natural gas produced in California from 1889 to 

1902 is shown in the following table: 


Value of natural gas produced in California, 1889-1902. 


Year. Value. Year. Value. 
TEST a een Oe eS ate | $12,680 | 1896 Cor eset rete Redi todas $55, 682 
A TEE E EE 53-000. | A EAA 50, 000 
| ERROR RE a REDEEM 30,000 || 1898.20... 20... eee III 65, 327 
s MERE PRENNE Peat | 55,000"||- A ewe etes ei ea EX Euedes | 86, 891 
1800. 010 soeurs beresie wn hd 62,000 || 1900....... essere rrt 79, 083 
iL MOD UMP — — 60,950 || 1901.......... cesser 67, 602 
| CH T | 50 000: AA b sese A a 120, 648 


a Includes $32,138 worth of gas produced from oil wells and consumed in oil operations. 
TEXAS. 


The total value of the naturul gas produced in the State of Texas in 
1902 amounted to $14,953, of which $11,575 worth was from gas wells, 
the remainder being from oil wells. The gas used in the State for 
domestic purposes is produced from gas and oil wells in Navarro 
County and is consumed in the city of Corsicana. Gas from wells in 
Jefferson County was consumed by establishments in Gladys City. 

Some wonderful pockets of high-pressure gas have been developed 
in the Beaumont field, which blew up bowlders and sand mixed with 
water and traces of petroleum. When the pressure was confined it 
developed 250 or more pounds to the square inch, and, after the gas 
originally in the rock had been exhausted, the gas under pressure was 
used to assist the petroleum wells to flow by having the gas turned 
into the petroleum wells. 

Several large natural gas wells were developed on Bryans Mound, 
near the shore of the Gulf in Drazoria County, and at Big Hill in 
Jefferson County, none of which have as yet been utilized. 

Numerous artesian wells along the Gulf coast give off considerable 
natural gas with the artesian water. 
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SOUTH DAKOTA. 


The gas found in this State is associated with flows of water at a 
number of localities, but only recently has its value been appreciated. 

At Pierre there are three wells which have furnished sufficient 
natural gas to be used extensively for domestic purposes in the town 
and to furnish fuel for a 60-horsepower boiler. These wells also 
supply sufficient water for the use of the inhabitants of the town. 

The locations and conditions of the occurrence of natural gas in this 
State, so far as developed, were discussed at some length in an article 
written by Prof. J. E. Todd, State geologist, and quoted in this report 
for 1901. 

The value of the natural gus produced in South Dakota from 1899 
to 1902 has been as follows: 


Value of natural gas produced in South Dakota, 1899-1902. 


Year. Value. Year. Value. 


A abu a ee oe $3; 500. 1 Me $7, 255 
LOUD — ———— E 9.8171, 1908.55 so iens Ust lO DECUS TI 10, 280 
ILLINOIS. 


The production of natural gas in this State comes from shallow but 
persistent wells in Randolph and Bureau counties, which supply single 
- families. 

The production of natural gas in Illinois from 1889 to 1902 was 
valued as follows: 


Value of natural gas produced in Illinois, 1889-1902. 


Year. Value. Year. Value. 
A A 810,615 || TW. sre pr bn pr ye ta $6, 375 
Lo RT E een A A ance Sh oecs 5, 000 
A er eens? P ML aoe ns estes ante E 2, 198 
AG aces cate A dme SU E Le 12,985" A risp vie t Qui Rates 2,067 
D MEN NM O da deus ec Voc pius 1,7 
| atts cera eens O A ect 15:000] 1801.1 totos OS 1,825 
A toc Lee DE UE LEE AA taxi e dde dR eus 1, 844 

UTAH. 


No natural gas has been produced in this State for four years. The 
wells, 12 miles north of Salt Lake City, have become choked up by 
the decomposition of the slate forming the walls of the gas wells. 

The value of natural gas produced in Utah from 1893 to 1902 has 
been as follows: 
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Value of natural gas produced in Utah, 1893-1902. 


MISSOURI. 


During the year 1902 a gas well was drilled in Cass County, Mo., 
the product of which has been supplied to consumers in the town 
of Belton since September of that year. The gas is found at a depth 
of 366 feet. 

Several gas wells in Bates County are producing small quantities of 
gas, which is utilized for domestic purposes by the owners of the wells. 

A small quantity of gas is also produced and used for heating and 
illuminating purposes in Kansas City. 


ARKANSAS. 


During the year 1902 some development work was done in Sebastian 
County, Ark., two productive yas wells having been drilled. There 
are at present four productive gas wells, and preparations are being 
made to utilize the gas in the town of Mansfield, where pipes are 
now being laid for its distribution. The wells are 2,380, 1,125, 970, 
and 1,040 feet deep, the pressure being from 160 to 225 pounds. 


INDIAN TERRITORY 


A small amount of gas was produced from a few wells at Red Fork, 
in Creek Nation, during the year 1902, the product being used chiefly 
for domestic purposes. 

CANADA. 


There was a large decline in the amount and value of the natural 
gas produced in the Essex County field, the supply being discon- 
tinued to the city of Detroit in the fall of 1901. The Welland County 
field continues to furnish the city of Buffalo a decreasing supply. The 
drain on both these fields has reduced the original rock pressure mate- 
rially. There is some natural gas found among the small petroleum 
wells between Petrolia and Sarnia, which is consumed in operating gas 
engines. 
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Statistics of natural-gas production in the Province of Ontario, Canada. 


Producing ! Miles of gas| Workmen | Value of gas | Wages for 


wells, pipe. employed.| product. | labor. 
A de Bus adde eR RES 107 117 59 $238, 200 $24,592 
jt PUN ACER 110 1834 99 204, 179 53, 130 
A n ODE EE ITE 123 248 92 282, 986 73, 328 
he ¡AA Ce E E IET 141 2271 87 276,710 47,527 
A nde hee Ue E ou DE dU. 140 297 84 808, 448 42, 338 
jt EP ET 142 315} 85 301, 599 81, 457 
ERU S cione cares fale ocu ace ates 150 341} 95 440, 904 40, 149 
jl MET e 175 306 161 392, 823 43, 636 
i TE 158 368 129 842, 183 59, 140 


jp L——— ———Á——— 169 369 107 195, 992 55, 618 


NATURAL GAS IN ENGLAND. 


Recently several gas wells have been drilled in the eastern portion 
of Sussex County, 50 miles southeast of London. A well drilled at 
Netherfield in 1875 developed several violent flows or pockets ofi 
natural gas which, after a time, ceased. 

The railroad company in drilling for water at Hearthfield station, 
in August, 1896, developed a flow of natural gas, but no water, at a 
depth of 300 feet. They therefore pulled out all of the casing except 
the first few fcet that had been inserted. 

The persistent escape of natural gas from this well continued. In 
1899 the railway company, owing to the continued flow, capped tbe 
casing and piped the gas into the station house near by, and from this 
date they have lighted the railway station with it, a portion of it being 
also used to operate a small gas engine for pumping water. 

Recently a number of shallow wells have developed sufficient natural 
gas to supply from 70 to 80 houses for lighting, cooking, and heating, 
also for street lighting, incandescent mantles being used. 

Recently Mr. R. Pearson has associated with himself a number of 
American gentlemen and has located and drilled six test wells in the 
Hearthfield district, which range from 300 to 400 feet in depth, all of 
which found more or less natural gas. This locality is on a well- 
marked uplift known as the Mid-Sussex Anticlinal. 

The geological formation producing the gas is the Hastings Sands 
at the bottom of the Cretaceous, which overlie the Purbeck Beds and 
which in other localities have produced pockets of natural gas. 

The pressure so far developed ranges from 135 to 200 pounds to the 
square inch. The composition of this gas taken from a number of 
bore holes does not vary to any extent. The presence of a large per- 
centage of ethane gives ita higher illuminating power than the aver- 
ape natural gas. The proportion methane or marsh gus is also large; 
otherwise it is quite similar to a large proportion the natural gas used 
in America. 

There is no free hydrogen or sulphuretted hydrogen reported as pres- 
ent. The following is given as its composition: Methane 93.4 per cent, 
ethane 3 per cent, nitrogen 2.7 per cent, carbonic oxide 0.9 per cent. 
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ASPHALTUM AND BITUMINOUS ROCK. 


By Josern STRUTHERS. 


INTRODUCTION. 


The general term “asphaltum>” may be applied to the numerous 
varieties of hydrocarbons of an asphaltic base which exist in all con- 
ditions from the liquid to the solid state. In this report, however, it 
is specifically used to include all the purer forms of hard and soft bitu- 
men, 1. e., elaterate, gilsonite, albertite, wurtzilite, uintaite, nigrite, 
brea, etc. The statistics of crude petroleum, which may also be 
included in the general term *' asphaltum," are given in the chapter 
devoted to petroleum. A large quantity of asphaltic oil is produced 
in California, which is refined for illuminating and lubricating oils, 
and as there is no strict line of demarcation between oils which should 
be considered as petroleum and those which should be considered as 
asphaltum, the general rule has been observed to include under asphal- 
tum only material used as such, for instance, the residuum from petro- 
leum-refining processes which is sold and used as asphalt. For the 
"year 1902 asphalt of this character is reported separately under the 
heading ‘‘ By-product asphalt." A slight duplication may arise in a 
few instances from this arbitrary classification, but it is impracticable 
to separate the two products absolutely. The term ** bituminous rock ” 
includes sandstones and limestones impregnated with asphaltum or 
bitumen which are sold and shipped without previous refining. The 
rock is used principally for street pavement and is mixed with other 
ingredients at the place of use. An inconsiderable portion of bitu- 
minous rock is treated to obtain asphaltum or bitumen, the product 
being sold as refined or gum asphalt. The asphalt and bituminous 
rock deposits of the United States have been described in great detail 
by Mr. George H. Eldridge in the Twenty-second Annual Report of the 
United States Geological Survey (for 1900-1901), Part I, pages 219-252. 
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PRODUCTION. 


The following table shows the annual production of asphaltum and 
bituminous rock in the United States from 1882 to 1902, inclusive: 


Production of asphaltum and bituminous rock, 1982-1902. 


i i) 
Year. Quantity. | Value. 


Year. Quantity. | Value. 

Short tona. Short tons. 
DU NUNC TERES 3,000 | $10,500 || 1893............... sese 47,779 | $372,232 
lid s Ga bs e br: ' — $000| 10,500 | 1894.......... eee 60,570 | — 353,400 
i: PME 8,000 | 10,500 || 1895...............-- sese 68,163 | 348, 281 
CC NR DI nS : "7 8,00| 10,500 | 1896................. sss 80,503 | 577,563 
ASG dor Surin SERRE 3,500 | 14,000 || 1897..............-- sies. 75,945 | 664, 632 
A 4,000 | 16,000 || 1898.......ooooocccccccoco.. 76,337 | 675,649 
(oC et cate tae eae | 50,450 | 187,500 | 1899............ssssre ee eee 75,085 | — 553,904 
1889....... NN | 61,735 | 171,537 || 1900............ esses enses 54,389 | 415, 958 
1800. oc ase crias EDU. ec | 40,811 | 190,416 |, 1901.............seseeeses- 63, 134 555, 335 
D EPEE OMNE ; 45,054 | 242,264 || 1992..........Luuuuuuueeees. a 105,458 | 4 765,045 
A REPRE !——— 87,080 | 445,375 


— ———À 


aThe production of the crude material in 1902 was reported as 66,238 short tons valued at $236,728. 


As will be seen from the preceding table, the production of asphaltum 
and bituminous rock in 1902 showed a large increase over that of 1901, 
amounting in quantity to 42,324 short tons, and in value to $209,713. 
The relatively smaller increase in value as compared to quantity was 
due to the very large proportion of bituminous sandstone, which is of 
less value per ton. The production in 1900, both in quantity and in 
value, and the production in 1901 in quantity, have been the smallest 
reported during the last seven years. 

The table on the following page classifies the production of asphal- 
tum during the last six years. Summarizing the varieties, it is seen 
that the production of bituminous sandstone increased from 34,248 
short tons ($138,601) in 1901 to 57,837 short tons ($157,093) in 1909. 
The production of bituminous limestone decreased from 6,970 short 
tons ($33,375) in 1901 to 2,869 short tons ($19,817) in 1902. 

The production of hard and refined asphaltum, which includes gil- 
sonite and similar pure varieties, increased from 19,316 short tons 
($333,509) in 1901 to 22,321 short tons ($264,817) in 1902. 

The production of liquid asphaltum, or maltha, all of which was 
derived from California, decreased from 2,600 short tons ($49,850) in 
1901 to 1,605 short tons ($20,172) in 1902. No sales of mastic were 
reported during 1899, 1900, 1901, and 1902, the crude material from 
which it was previously made being now included in the output of 
bituminous sandstone and bituminous limestone. The quantity of 
asphaltum produced in the refining of crude oil during 1902 amounted 
to 20,826 short tons ($303,249). In former years the quantity of 
asphaltum so produced has been included under the class ** hard and 
refined asphaltum." 
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The following table shows the production and value of the several 
kinds of asphaltum and asphaltum products in 1897, 1898, 1899, 1900, 
1901, and 1902. Both quantity and value are for the product in the 
condition in which it was first sold. 


Varieties of asphaltum, etc., produced annually, 1897-1902. 


1897. 1898. 1899. 

Variety. SS as >= 2 

Quantity.: Value. |Quantity.| Value. |Quantity.| Value. 

Short tons. Short tons. Short tona. 
Bituminoussandstone................... 48, 801 | $158, 914 43,624 | $126, 831 43, 041 $121,023 
Bituminous limestonea................. 2, 100 10, 600 5, 502 26, 412 15, 650 79, 500 
Mastin eo 483 9, 864 1,158 14, AAA PA 
Hard and refined, or gum 5 ............. 9,911 173, 904 13,178 | 233,566 15, 694 343, 730 
Liquid, or maltha ....................... 14,650 | 311,350 12,875 | 271,000 700 9,651 
"Total A tuens coss Re raPod 75, 945 | 664,632 | 76,337 | 675,649 | 75,085 | 653,904 
1900. | 1901. 1902. 
Variety. ICE rm IHR ceu EN SUN 
Quantity. Value. QQuantity.| Value. ¡Quantity.| Value. 
Short tons. Short tona. Short tona. 

Bituminous sandstone .................. 38,334 | $119, 779 34,248 | $138, 601 57, 837 $156, 993 
Bituminous limestonea ................. 2, 434 11,322 6,970 33,375 2, 869 19, 817 
Hard and refined, or gum 5.............. 12,367 | 256,793 19,316 | 333,509 22,321 264,817 
Liquid, or maltha o...................... 1,251 28, 064 2, 600 49, S50 1, 605 20,172 
By-product from oll cc. oa suce sepe A iex ai een tes uUi eresi wees 20, 826 303, 249 
Total 25425 exa iaei sean da TES 54,359 | 415,958 63,134 | 555,335 | 105, 458 765, 048 


aNot including mastic or refined asphaltum made from bituminous limestone. 

bIncluding gilsonite from Colorado and Utah, gum asphaltum from Texas, and “ Ventura ” hard 
asphaltum, from California. 

c Not including 100 barrels of asphaltum ($450) from Texas. 


IMPORTS AND EXPORTS. 


The importation of asphaltum into the United States is chiefly from 
the island of Trinidad, off the coast of Venezuela. In addition, imports 
of asphalt are made from Bermudez, Venezuela; bituminous limestones 
are imported from Neuchatel and Val de Travers, in Switzerland; from 
Seyssel, in France; and, in small quantities, from Germany, Cuba, 
Mexico, and other countries. Comparing the table of imports with the 
table of domestic production, it is seen that the value of the domestic 
product in 1902 was about $123,000 greater than that of the imported 
asphalt. In this connection, however, it should be stated that the 
value of the imported asphaltum is at the point of shipment, and does 
not include freight charges or import duties. 


660 MINERAL RESOURCES. 


The following table shows the imports of crude asphaltum since 1867: 


Crude asphaltum imported for immediate consumption into the United States, 1867-1902. 


Year ending— Quantity. | Value. | Year ending— Quantity. | Value. 
PRESA vom coU rr 
June 30— Long tona. | Dec. 31— Long tons 

A A $6, 268 (ld 32,565 | $108, 628 
rada 185 5,632 , TANT Lo c met aun lei 30, 808 95, 735 
Didac da 203 | 10,559. ld 36, 494 84, 045 
jr NEN 488 | 13,072: jo a das 61,952 | 138,163 
A HRK 1,301 | 14,760 ` 18907. os cokesen a eda 73,961 223, 368 
Cy A 1,474 | 35,593 | — 1891... eee eee eee eee 102,433 | 299,350 
A cede es 2,814 | 38,298 | TROD sath Gaerne 120,255 | 336,868 
B74 M EPA 1,183 | 17,710, ron 74,774 | 196,814 
acid 1,171 | 26,006 ' A A 102,505 | 313,680 
1876....2.ececcecececeeee 807| 23,818 || —-1895a.... eee ee eee ee 79,557 | 210,556 
MTS 4,532 | 36,550 | 1896a ........lieuuuuss. 96,192 | 304,596 
Iri ser da 5,476 | 35,932 | AA 115, 628 392, 770 
Oncol 8,084 | 39,635 18985 cccccccccno 69,857 | 203,385 
OO do ei wast 11,830 | 87,859 1899.6 a ETA 106,474 | 425,263 
A e enc were 12,883 | 95,410 19004 ...........Lueesss 118,771 | 454,732 
A Cee et 15,015 | 102,698 (Wii 138,833 | 553,473 
E NEN 33,116 | 149,999 DS AA 146,883 | 492,658 
ad 36,078 | 145,571 

LC MMC 18,407 | 88,087 


l} 


aIn addition to the crude asphaltum imported in 1895 there was some manufactured or, refined 
gum asphaltum, valued at $36,661. In 1896 the value of the manufactured asphaltum imported was 
$77,449, and in 1897, 825,095. The quantity was not reported. 

t Includes 3,069 long tons, ‘‘ dried or advanced," valued at $17,005. 

cIncludes 4,264 long tons, ‘‘dried or advanced," valued at $35,395. 

dIncludes 5,141 long tons, *' dried or advanced,” valued at $49,242. 

e Includes 6,754 long tons, ‘dried or advanced," valued at $36,958. 

J Includes 7,239 long tons, '' dried or advanced," valued at $62,561. 


During 1902 there were exported 2,930 long tons of crude asphaltum, 
valued at $23,564. 

The following statement shows the quantity and value of the asphal- 
tum imported during the fiscal years ending June 30, 1898, 1899, 1900, 
1901, and 1902, with the countries from which it was exported. 

The imports from Trinidad decreased from 112,834 long tons in 1901 
to 99,592 long tons in 1902, and the imports from Venezuela decreased 
from 18,605 long tons in 1901 to 12,406 tons in 1902. The total imports 
from Trinidad and Venezuela in 1901 amounted to 131,439 long tons, 
as against 111,998 long tons in 1902. The imports from Cuba increased 
from 4,888 long tons in 1901 to 7,252 tons in 1902. 
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Imports of asphaltum during the fiscal years ending June 30, 1900, 1901, and 1902, with 
the countries from which exported. 


1900. 1901. | 1902. 
Country. — ee 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value 

West Indies: Long tona. Long tons. Long tons. 

British (Trinidad) ............. 93, 687 | $277,378 112, 834 | $382, 754 99,592 | $329,819 

Dutch. onse eve E RE ESSA 25 263 ipto: MIROR Nr uote oy 

oc ———— n P 553 14, 009 4,888 19, 162 7,252 28, 497 
A A A iaa ane uae bese Lookin AO ie Le s rel 20 757 
Venezuela (Bermudez) ............ 11,579 58, 298 18, 605 93, 025 12, 406 62, 028 
GOTMBAD Ys uoo ies cee ReEEZM Te 50 185 ai 9 50 362 
PTA Li 105 2209. A A IE A 
Mexico ds 40 642 95 1, 648 41 629 
Turkey in Asi8..................... 108 O DASA ook ices bie bowts ca 38 3, 679 
Great Brituln AA A A AE AO 92 1,135 
United States of Colombia......... 5 AA REIN 1 15 
A A EEE scs EA 5 99 1. A 4 
Netherlands ..................--.-- 10 718 | 13 497 35 1,122 
BOIg lum AAA A A basi A 98 830 


Ot A 22d eine 106,162 | 363, 291 | 136,440 | 497,194 119, 625 423, 877 


PRODUCTION IN OTIIER COUNTRIES. 


BARBADOS AND TRINIDAD. 
BARBADOS. 


At the island of Barbados, nine manjak mines were operated during 
1902, three of which were controlled by the Barbados Manjak Mines, 
Limited, employing from 70 to 100 laborers. No statistics of produc- 
tion are made to the Government, hut the custom returns showed that 
during 1901 1,043 tons of manjak, valued at £9,394, were exported 
from Barbados. The chief uses for manjak ore, or glance pitch, as it 
is sometimes called, is to make Drunswick varnish, used to insulate 
electric cables, etc. The exports from Barbados in long tons during 
recent years are reported as follows: 1897, 1,880; 1898, 1,160; 1899, 
1,026; 1900, 1,120; 1901, 1,043. 


TRINIDAD. 


The exports of asphalt from the island of Trinidad are given in the 
following table, which has been furnished through the courtesy of the 
New Trinidad Lake Asphalt Company, Limited. Seven-eighths of the 
asphalt exported is dug from Pitch Lake, which is leased to the com- 
pany till 1930. The removal of 1,885,000 long tons of asphalt during 
the last thirty-five years has apparently made but little impression 
on the deposit. The New Trinidad Lake Asphalt Company contributes 
the greater bulk of the exports, although about 30,000 tons are handled 
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annually by smaller shippers from other properties. The lake con- 
tains no liquid asphalt, but in other parts of the island this variety, 
from which illuminating and lubricating oils can be distilled, is found 
widely distributed." Glance pitch also is found in the island, and is 
used for electric insulations and for black varnishes. Manjak, another 


variety, has recently been discovered in quantity about 10 miles north 
of the Pitch Lake. 


Exports of Pitch Lake asphaltum from Trinidad, 1881-1902. 


[In tons of 2,240 pounds. ] 


To United States, To Europe. To other countries. 
cr ra | Total É | Total E Total P 
TUO [erue Dried, ganiva Crudo, | and. [SUIT Crude, and. dni in crude, 
crude. ec | erude. led- erude. 
Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. Tons. 

IBI: on Dess 5,600 |........ . 5,600 | 10,656 | 6,174 | 19,917 5L... LL. | eee eee eee 25,517 
INQ ee ee 12,710 |........ 12, 710 | 24,712 | 12,007 | 42,722 1..2. 2e ce MUR 55, 432 
Ec MCI DO I sies | 22,885 | 11,744 | 4,068 | 18,746 Ionoccnoclonnonoo verum 41,631 
1884............ 17,885 lección , 17,885 | 15,910 | 6,561 | 25,751 1... cs esee dida 43, 636 
Lo —— 15,505 |........ | 16,505 | 12,135 į 7,636 | 23,589 |...ooocolcnnono.. | —— 39, 094 
1886............ 20 205. | sepe: 22,225 | 5,130 | 5,3% | 19,221 liviana eee ce a lisis 35, 446 
TASTE See odo c 21,915 |........ 21,915 | 10,205 | 5,771 | 18,861 .........]........ [020.0006 40, 776 
1888............ lo 24,321 | 8,445 | 8,248 | 20,817 '........l. A ee 45, 138 
1889........... 45, 410 |........ 45,410 | 9,378 | 9,581 23, 750 | NAP TA, A 69, 160 
1890. ........... 39, 907 |........ 39,907 | 11,755 | 9,951 | 26, 681 608 |........ b 668 67, 256 
5) AAA 52:510 isesi 52,510 | 9,984 | 9,969 | 24, 937 901 |........ b 901 78, 348 
1892............ 70,806 |........ 70,806 | 11,596 | 9,458 | 25,783 | 1,076 |........ b 1,076 97, 665 
i| M NES. 65,436 |........ 65,436 | 10,640 ' 6,650 | 20,615 |........ 1. . esses] eese 86, 051 
1894 AS 71,860 |........ 71,860 | 8,967 | 9,413 | 23,086 |........ |... - eere eee 94, 946 
1895. 6e oi ee: 61,702 | 2,256 | 64,976 | 5,058 | 7,365 | 16,104 |.... LLL] lesse esses 81,080 
e aree) 60,637 |........ 60,637 | 8,320 | 8,052 | 20,391 |........ 1,300 | c 1,918 82, 946 
1897 EE 71,969 | 1,769 | 74,407 | 14,629 | 13,510 | 34, 856 |........ 500 680 109, 243 
]HOB o ees 46,089 | 1,692 | 48,423 | 15,703 13,228 | 35,537 | 693 |c1,646 | 2,999 86, 959 
1899 d .......... 70,111 666 | 70,777 | 21,337 | 20,618 | 41,955 |........ 2,359 | 2,359 115, 091 
1900 d .......... 67,758 | 3,180 | 70,938 | 23,386 | 23,966 | 47,352 | 1,422 | 3,031 | 4,453 122, 743 
1901. coceoce ees 80, 449 |........ 80, 449 | 31,213 | 15,815 | 54,761 |........ 686 844 136, 054 


) 1 AMA ed 2, 211 {104,956 | 17,711 ' 10,509 | 33, 474 |........ 536 746 139, 176 
aA description of the pitch lake deposits is given in Mineral Resources U. 8. for 1901, pp. 637-638. 
b Australia. 
€ Argentina and Mexico. 
d The dried and “ épuré"' in 1899 and 1900 are not reduced to crude equivalents 
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Exports of land asphaltum from Trinidad, 1886-1902. 


[In tons of 2,240 pounds.] 


To United States. To Europe. To other countries. 
—— -ml ———————— ——- | Grand total 
Yes T E E rS 
Crude. | Épuré. ent in | Crude. | Épuré. icut in | Crude. | Épure. jane inle quivalent 
crude. crude. crude. 
Tons Tons Tons Tons Tons. | Tons. | Tons. | Tons. | Tons Toma 

ici 2,207 AA 2, DUT- A A O ls alea A orsa das 2, 297 
1887... ose err 1,195 | 2,100; 4,345 220 ig Sas oles L2. m ee P asec. 4, 565 
1888............ 5,316 | 1,536 | 7,620 619: 225245 SENA ce —— 8, 239 
1880... 12 9248 10,490 | 2,052 | 13,508 1........]........]-...--.. A a 833 14, 401 
1890.5. 5.22 4 92s 15406 III DAE A A enmt ae als eae wr kx Ep 17,417 
18901... ces 20, 507 7 | 20,617 139 12: 552235 139 40 loses b 40 20, 696 
1800. coser 117,406 l........ 17, 406 699 |........ 600 oor eee puncti ec Sod am 18, 105 
1898............ 8,450 |........ 3,450 | 2,432 | 1,862] 5,225 110 178 | 5377 9, 052 
1894............ 3, 365 325 | 3,853 | 2,200 | 4,699 | 9,249 13 94 | 0154 13, 256 
1895... eo 4, 445 199 | 4,744 | 1,770| 2,368 | 5,322 |........ | 169 b 254 10, 320 
1896... 2222 9 x 11, 943 71 | 12,049 842 | 1,988 | 3,824 |........ mnl A 15, 878 
¿E APP 19,243 |. sss 19, 243 293 700 | 1,343 415 178 2 21,268 
0 .........0. 15,160 15.2 18,160 700 258 | 1,087 404 312 872 20, 119 
1899 c .......... 24, 622 542 | 25, 16-4 275 250 §25 80 298 378 26, 067 
1900 € .......... 33, 936 860 | 34, 796 O51 rcs 251 127 70 197 35, 244 
1901............ 31,767 | (d) |31,767 | 1,7 (d) 1,704 | 1,446 ,........ 1, 446 34,917 
y A 25, 003 100 | 25, 153 200 (quí 200 15 50 90 25, 443 


« Australia, 

b Canada, Venezuela, and West Indies. 

c The dried and “épuré” in 1899 and 1900 are not reduced to crude equivalents, 
d Included in shipments of crude. 


Total exports of all asphaltum from Trinidad, 1886-1902. 


[In tons of 2,240 pounds.] 


To United States. | To Europe. | To other countries. 
Year ———————————— o ——— € Grand 


Lake. | Land. Total. | Lake | Lund. Total. | Lake. | Land.| Total. total, 


Tons. | Tons. | Tons. | Tons. | Tons. Tons. | Tons. | Tons. Tons. Tons. 
1886.5 ie ees 22,225 | 2,297 | 24,522 ' 13,221 |........ TS 22 dorus A de aea TES 37, 743 
1887 oiea vex 21,915 | 4,315 | 26,260 18,861 DU! LOCOS: cocus ser kx b asessade 45,341 
1888............ 24,321 | 7,020 | 31,941 | 20,817 619 121. A A tie 63, 377 
j 5... RESP ac ees 45, 410 | 13,568 | 58,978 | 23,750 |........ 23. 400 | v eas 833 833 83, 561 
q e ces 39,907 | 17,417 | 67,324 | 26,681 |........ 26, 681 668 |........ 668 84,673 
pi.) Pe 52,510 | 20,517 | 73,027 | 24,937 139 | 25,076 901 40 941 99, 044 
p [o 70, 806 | 17,406 | 88,212 | 25, 783 699 | 26,482 | 1,076 |........ 1,076 115, 770 
1893 seus 65,436 | 3,450 | 68, 886 | 20,615 | 5,225 | 25,840 |........ 377 377 95, 103 
1894............ 71.860 | 3,853 | 75,713 | 23,086 | 9,249 | 32,335 |........ 154 154 108, 202 
1895... eadecten (4,976 | 4,744 , 69,720 | 16,104 | 5,322 | 21,426 |........ | 254 254 91, 400 
1896... 2 ovis 60,637 | 12,049 | 72,686 | 20,391 ¡ 3,824 | 24,215 | 1,918 A 1, 918 98, 819 
IBUT AA 74,407 | 19,243 | 93,650 | 34,856 | 1,343 | 36, 199 680 682 | 1,362 130, 511 
1898............ 48,423 | 18,160 ¡ 66,583 | 35,537 ¡ 1,087 | 36,624 | 2,999 872 | 3,871 107, 078 
189 a.......... 70,777 | 25,164 : 95,941 | 41,955 525 | 42,480 | 2,359 378 | 2,737 141, 158 
19004 .......... 70,938 | 34,796 105,734 | 47, 352 251 | 47,003 | 4,453 | 197 | 4,650 157, 987 
1901... ese 80,449 | 31,767 ¡112,216 | 54,761 ' 1,704 | 56, 465 844 | 1,446 | 2,290 170,971 
1902. 25: ev 104, 956 | 25, 153 nd 109 | 33,474 ` 200 | 33,674 746 90 836 164, 619 


aThe dried and “ épuré’’ in 1899 and 1900 are not reduced to crude equivalents, 
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PRODUCTION IN PRINCIPAL PRODUCING COUNTRIES. 


In the table below is given a statement of the production of asphal- 
tum in the principal producing countries from 1890 to 1901, inclusive: 


Production of asphaltum in principal producing countries, 1890-1901. 


United States. Trinidad. Germany. 
a Quantity.| Value. |Quantity.| Value. Quantity. Value. 
Short tona. Shorttons. Short tons 
BW A p m 40,811 | $190, 416 94, R34 | $254, 019 59, 361 $59, 961 
TROT ens tro E. ebbe REED ERN REB 45,054 | 242,264 | 110,929 | 297,132 54, 163 89, 419 
503. ode s eicesa es 87,080 | 445,375 | 129,438 | 347,310 58, 713 99, 686 
A O REPE REEL EE E ENS 47,779 | 372,232 | 106,515 | 285, 309 52, 056 84, 962 
1801. ce aise int 60,570 | 353,400 | 121,186 | 324, 606 61, 691 107, 350 
Lr —————— — — —— — os | 68,163 | 348, 281 102,308 | 274,200 65, 638 108, 153 
VBS oes PEE | 80,903. | 577,563 | 110,667 | 296,457 67, 830 107, 908 
VSG OI do he bebida it eur tds at | 75,945 | 664,632 | 146,172 | 292,344 67, 933 91, 984 
BOR RNC MP ER EIOS 76,337 | 675,649 | 112,220 | 553,890 | 75,550 99, 088 
TS mE AR HUC 75,085 | 653,904 | 153,870 | 745,242 82, 397 123, 984 
TWO ong tere Seeds Sale ee ee ies Hees 064,389 | 415, 958 177, 751 855, 744 98, 833 160, 000 
1901 5 ror ient A eo vp tesi 63,134 | 546,335 | 191,488 | 799,010 99, 420 168, 750 
France. | Italy. Spain 
Year. x | 
Quantity.| Value. Quantity. Value. ¡Quantity.| Value 
Short tona. Short tons. Short tons. 
UR Wace EROR ee chased pit ! 195,994 | $335,092 | 49,728 | $232,351 47 $94 
A A aa ERE 278,316 | 402,631 31, 054 131, 028 274 505 
no" eee es 246,848 | 323, 854 38,107 | 162,308 654 1,014 
Ia E NA 244,614 | 311,116 28,630 | 109,200 904 1, 235 
TEIN e CES | 254,562 | 339,294 66,663 | 270, 854 1, 085 1, 939 
TSY ecceruen aan Retos tui dris 291,231 | 355, 700 51,478 | 197,584 870 1, 525 
DNS 52 d Er nd retia Mal RE E Lata 249,052 | 336,013 50,092 | 171,507 1,231 2, 156 
O NE 257,127 | 328, 002 60, 984 | 183,017 1,825 3, 196 
DO ct cet a eet pean Se ones Sails 252,358 | 322,117 | 108,312 | 256, 347 2, 604 4, 605 
IY e ee te CUM Prorsus c der 285,208 | 356,719 90,350 | 222,519 2, 801 4, 964 
DO I o eet aan Sate dato duu cad e rg 293, 694 | 383,429 | 112,115 | 292,287 4,621 8, 632 
POUT TETTE 275,916 372,989 | 114,761 | 261,761 4,361 8,137 
|  Austria-H | Austris-Hungary. — Russia. Venezuela. 
ud | ‘Quantity, | Yale > ; Value. Quantity. Value. Quantity. 
Short tons. Short tons. Short tona 
MN nd arene ake Lidia cesta sd bas eu o usa equ ud e samet ttu AA AD ae OM SA 
DU ose E eats: Joke s iud E oon 43 $258 15, 471 $108, 000 |............. 
A Sd adhue daos Uude 48 288 20, 838 118,760 (ios 
Loo EE 97 624 18, 337 120, 000 1,771 
US 22 3 ee eS Ssh t aie Malos 2, 740 75, 696 17,706 176, 400 7,751 
INO nane e orien Rab uu eua e LE 2, 963 59, 001 20, 699 144, 893 8, 073 
INUO. ole iei ues ind Kad te em E E idis 3, 419 72, 429 20, 043 133, 141 6,197 
TB ated amus IN 3, 699 $1,104 24, 488 171, 416 11, 528 
TRS MD" 4,152 86, 018 13, 244 123, 176 Nil. 
i MR ee TS 6,276 79, 634 25, 435 170, 300 12, 014 
A A A RA | 3,787 70, 603 ON 17, 981 
O E | 3,770 68, 150 t MEME HN 24,878 


«Statistics not yet available. 


STONE. 


INTRODUCTION. 


The statistics presented in the following report are of especial value 
on account of the completeness of the canvass in collecting them. A 
large part of them were obtained by direct visits to the quarrymen, 
made necessary by the fact that statistics of labor, wages, and expenses 
required by the Census Office for the mining census, were collected at 
the same time. This extra work has delayed the publication of the 
report, but this office wishes to thank the various quarrymen for their 
cooperation and for the information given to the various agents of this 
office and of the Census Office. 

In 1889-90, at the time of the last mining census, the value of the 
stone produced in the United States was $53,035,620. In the census 
of 1902 the value of the stone produced was $64,559,099, an increase of 
$11,523,479. Intheinterval the yearly value of the output fluctuated, 
until in 1896 it decreased to $31,345,171. Since then the output has 
steadily increased to its present status. 

The stone industry for 1902, though showing a large increase in 
value of production, has not exhibited an unusual state of activity, not 
nearly so much so as in the year 1901. This is shown by the fact that 
though there was a large increase in value of the production for 1902, 
this increase was not so large as the increase of 1901 over 1900, or of 
1900 over 1899. 

The check given to the building trade by various builders' strikes 
&ll over the country is in part accountable for this, the contractors 
being unable to use the material contracted for, which material was 
therefore- not taken out. In some places, also, there were strikes 
among the quarrymen, although this was not general, as the quarrymen 
themselves are not as a rule union men. The cutters, polishers, and 
skilled laborers, however, employed to work the stone after it leaves 
the quarry are usually union men. 

The coal strike during 1902 influenced the stone production to some 
extent, in that some of the large producers were unable to get coal for 
their engines, and especially were the lime burners affected who 
depended upon coal as a fuel for their kilns. 

The crushed-stone industry, influenced by the demand for good 
roads and by the use of crushed stone for concrete in masonry, has in 
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the last six or seven years given a strong impetus to the stone industry 
as a whole. 

In the last year the export trade in stone has been more active than 
before. 

A tendency toward combination has also been more or less felt dur- 
ing the last two or three years, and in several States large interests 
have combined to control the output of various quarries. This is the 
case in New York, Pennsylvania, Massachusetts, Minnesota, Wisconsin, 
Ohio, Indiana, Connecticut, Vermont, and other States. 


CLASSIFICATION. 


In this report stone is classified, as usual in the trade, under the 
general headings of granite, sandstone, limestone, slate, and marble. 

Under the head of granite are included granite, gneiss, mica-schist, 
andesite, syenite, and quartz-porphyry, which are used for all purposes 
for which granite is used, such as building stone, foundation work, 
monumental stone, paving blocks, curbstone and tlagstone, rubble, 
and crushed stone for riprap, macadam roads, concrete, and railroad 
ballast. Besides these the following are also included: The diabase, 
trap rocks, basalts, diorites, and gabbros, quarried extensively in the 
New England and the Eastern States and in the far West, and used 
almost entirely for paving or as crushed stone for road metal. 

Under sandstone are included all consolidated sands. The value of 
the stone depends upon the cementing material, quartz grains cemented 
by silica forming the hardest and most durable stone. The varieties 
of sandstone are often called by the quarrymen bluestone, freestone, 
and (when the grains composing the stone are of considerable size) 
conglomerates. As such they are classed as sandstone in this report. 
Some bituminous sandstone, quartzites used as refractory material in 
furnaces, the jasper stone of Minnesota and South Dakota, and the 
lava stone of Colorado are also included. 

Limestone, when in its pure state, consists essentially of amorphous 
culcium carbonate, often cemented together by crystalline material and 
containing many impurities. In this report there is included with 
true limestone not only the calcium carbonate with the usual small 
amounts of impurities, such as the oxides of iron, aluminum, silica, 
etc., but stone containing calcium carbonate and magnesium carbonate 
in varying proportions. When the stone contains a considerable 
amount of magnesium carbonate it is called magnesium limestone, 
and when the stone is about equally composed of the carbonate of lime 
and of magnesia it is called dolomite. The limestones also include 
travertine, or the limestone deposited by running streams and springs 
in large compact masses, and fossiliferous, shell, and coral limestones. 
In composition there is no essential difference between. limestone and 
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what is generally known as marble. Marble is, however, limestone 
that by action of heat has been transformed into a crystalline form. 
There is also included with the marble some onyx marble, which in 
composition is the same as marble, but which is deposited from solu- 
tion in crystalline form at different intervals, thus giving it a banded 
appearance and variegated colors. There is also included -a small 
amount of serpentine. 


PRODUCTION. 


The figures as given in the table which follows do not include values 
of stone quarried for the following purposes: Sandstone converted into 
grindstones, whetstones, and other abrasive materials; sandstone 
quarried and crushed into sand for the manufacture of glass; bitumi- 
nous limestone and sandstone used in making asphalt pavements and 
asphalt blocks; limestone used in blast furnaces, although the statistics 
of the furnace flux are shown under the part of the report treating of 
limestone; and limestone used in the manufacture of Portland cement. 

The statistics of stone used for abrasives is shown in the report on 
abrasives as published by this office. 

In making the statements as to the value of the stone the values given 
represent as nearly as it was possible to obtain them the value of the 
stone as it left the hands of the producer exclusive of any shipment 
values. When the stone was sold by the producer to the manufac- 
turers in the rough state, the value is so given; and when the producer 
dressed his own stone, the value given is the dressed value. This 
applies particularly to the rough and the dressed granite, sandstone, 
and marble used for building and. for monumental work. 

The total value of the stone reported to this office in 1902, exclusive 
of the products mentioned above, was $64,559,099. The value in 1901 
was $55,615,926. "This shows a gain in 1902 of $8,943,173. The cor- 
responding gain in 1901 over 1900, when the figures were $44,321,345, 
was $11,294,581, a larger increase in 1901 than in 1902. 

Limestone, not including furnace flux, increased more in value of 
production than any other kind of stone, the figures for 1902 being 
$24,959,751 and for 1901 $21,747,061, a gain of $3,212,690 for 1902. 
The value of limestone used for blast-furnace flux, and not included in 
the above, increased from $4,659,836 in 1901 to $5,971,252 in 1902, a 
gain of $611,416. 

Granite, including trap rock, increased from $15,976,961 in 1901 to 
$18,257,944 in 1902, or $2,280,983. The trap-rock production increased 
from $1,710,857 in 1901 to $2,181,157 in 1902, a gain of $470,300. 

Sandstone, including bluestone, but not including grindstones and 
whetstones, increased from $8,138,680 in 1901 to $10,601,171 in 1902, 
a gain of $2,462,491. The value of bluestone, included in the above 
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figures, was practically the same for 1901 and 1902, being $1,164,481 
in 1901 and $1,163,525 in 1902. 

The value of marble production increased slightly in 1902, the fig- 
ures, however, being practically the same for both years—$4,965,699 
in 1901 and $5,044,182 in 1902, an increase of $78,483. 

The slate production in 1902 increased in value from $4,787,525 in 
1901 to $5,696,051 in 1902, a gain of $908,526. 


Value of the different kinds of stone produced in the United States, 1890-1902. 


Year. | Granite. | Trap rock. | Marble. Slate. |Sandstone.' Bluestone. | Limestone.| Total. 
PAM a ee EROS COEN MODUM ee ee et SMS 
1890... ./$14, 464, 095 pcia) m 488, 170 $3,482,513 |$10, 816,057 | $1,689, 606 ¡$19, 096, 179 | $53, 035, 620 
1891....| 18,867,000 |............ 3,610,000 3,825,746 | 8,700,000 | 41,500,000 | 15, 792, 000 | 47, 291, 746 
1892....| 12,642,000 |............ 3,705,000 4,117,125 | 8,315,500 '«a1,600,000 | 18, 342,000 | 48,721, 625 
1893....| 8,808,934 |............ 2, 411,092 | 2,523,173 | 5,295,151 |a 1,000,000 | 13, 947, 223 | 33, 985, 573 
1894....| 10,029,156 |............ 3,199,585 | 2, 790, 324 | 3, 955, 847 a 900, 000 | 16,190,118 | 37,065,030 
1895....| 8, 894,328 |............ 2, 825,719 , 2,698, 700 | 4,211,314 | a 750,000 | 15,308, 750 | 34, 688, 816 
1896. . 7,944,994 !|............ 2, 859, 136 | 2,746,205 | 4,023,199 a 750,000 | 13, 022, 637 | 31,346, 171 
1897....| 8,906,075 |............ 3,870,584 | 3,524,614 | 4,065,445 | 900,000 | 14,804, 933 | 36,070,651 
1898....| 9,324,406 |............ | 8,629, 940 | 3, 723, 540 | 4,724,412 41,000,000 | 16,039,056 | 38, 441, 354 


1899....! 10,343,298 | $1,275,041 | 4,011,681 | 3,962,733 | b4,924,670 | 815,284 | 18,757,963 | 44,090,670 
1900....| 10,969, 417 | 1,706,200 | 4,267,253 | 4,240,466 | 55,272, 865 | 1,198,519 |c16,666,625 | 44,321,345 
1901....| 14,266, 104 | 1,710,857 | 4,965,699 | 4,787,525 16,974,199 | 1,164,481 |c21, 747,061 | 55,615,926 
1902....| 16,076,787 | 2,181,157 | 5,044,182 | 5,696,061 | 59,407,616 | 1,163,525 |c24,959,751 | 64,659, 099 


a Estimated. 
b Does not include value of grindstones and whetstones. 
c Does not include value of limestone for flux. 


The following tables show the value of stone produced in 1901 and 
1902, by States: 


Value of various kinda of stone produced in 1901 and 1902, by States. 


1901. 
l 
State. Granite. Sandstone. Slate. Marble. ! Limestone, 200 

A A o A exte Ried dd | $619, 423 $625, 103 
n REM. Ser eestor A EPIS | $4,500 Lo. 4, 500 
ATIZONA: A eee FE Ee ene 202, 500 Wet Sce m 300 300 203, 100 
Arkansas ................ $23, 554 62,825 |............ 300 68, 319 151, 998 
California ............... a 1, 134, 075 301, 024 $15, 608 6,642 645, 455 2, 106, 408 
Colorado ................ 138, 996 230 SL A A 245, 799 622, 126 
Connecticut ............- a 616, 654 146,814 |............ E el 140, 424 903, 892 
Delaware................ 671; 208 AA eoe aste IA see et 671, 204 
Florida ..................].... — —— C A EO 51, 870 51,870 
Georgia.................. 761,646 |.............. 3, 000 936, 549 85, 629 1, 786, 824 
IdBliO. ici ica 5, 100 AAA A 21,251 47,194 
Hinis es tere Seiten ES enm ERN S 12,881. 1 oe creel weal es ese RS 2, 793, 837 2, 806, 721 
A ENG ES 2B. dd. scusa AA 2, 993, 186 3, 028, 145 
Indian Territory .. ....... T eaea a A OA i s (5) 
JOWl. cisco PE A CE RR MERE | 777, 434 791, 825 
Kansas .................. c 48, 630 A eec ueE 478, 986 577, 417 


a Includes trap rock. b Included with Kansas. c Includes Indian Territory. 
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Value of various kinds of stone produced in 1901 aud 1902, by States—Continued. 


1901—Continued. 

State. Granite. | Sandstone. Slate. Marble. | Limestone. d 
Kentucky cil exudes ea cds A A $199, 567 $307, 826 
Maine e e Ens $2, 703,116 5252252 eee ees $202, 325 |............ 715,272 8,620, 713 
Maryland................ 613, 356 4,546 105, 798 $68, 100 382, 381 1,174,181 
Massachusetts ........... u 2, 216, 258 147, 428 |............ 126, 546 244, 039 2, 834, 153 
Michigan................ 2, 706 200,548 A ed seh REIS 565, 931 859, 215 
Minnesota ............... 260, 105 246, 655 1,400. (lucio 622,778 1, 030, 968 
Missouri ................. 95, 806 12.170 1:5 ads 2,100 | 1,362,272 1, 502,318 
Montana ................ 15, 200 58,439 |............ 1, 500 143, 866 221, 285 
Nebraska oodd se does erue ERR DID Need ce us eae ers EU 154,717 155, 232 
Nevada.................. AA A assu Re es estes TIRE 4,100 
New Hampshire......... 935, 494 ].............- MESE. eMe. d d weiue sus 935, 494 
New Jersey .............. a 894, 167 211,512 80,000 |............ 309, 738 1, 478, 417 
New Mexico... e A T weeny EEE 10,600 |. 42.222. 22s 10, 600 
New York ............... a 489, 825 b 1,331,327 100, 960 379,159 | 1, 738, 716 4, 039, 990 
North Carolina .......... 261, 288 LS GRIN |. cose dee secant dete 8, 266 281, 236 
A a a psi PIU 1,999,180 |. ........... MEER 2, 606, 502 5, 183, 225 
Oklahoma Territory ssl rr le | da 32, 497 32, 497 
Oregon ......... — tore 10, 754 531 D asia ae 500 24, 520 36, 305 
Pennsylvania ........... a 486, 008 52,063,082 | 2,984, 264 157,547 | 5,081,357 10,772, 288 
Rhode Island............ DOT. DUNS AAA d ci e ons A 38, 030 539, 728 
South Carolina.......... 906.08 Io 5.456 ence A ai E o ae E 28, 500 1, 024, 584 
South Dakota ........... 99, 941 A y | cers voles Mas oe eR Y SEX 53, 780 171, 368 
Tennessee ...............]...-... eres. 10,342 [..... es 494, 637 330, 927 835, 906 
TON is 27, 005 A eeiciasaneed 209, 658 348, 231 
UBI A LE E 5,588 38, 919 |............ 320 78, 900 123, 727 
Vermont ................ 1, 245, 8:28 | os at aq 1,162,191 | 2,753,583 205, 138 5, 366, 740 
Virginia os oce occhi 275, 701 5, 303 178; 019.1 eese tee 539, 128 1, 416, 160 
Washington ............. 43, 808 89, 174 |............ 22, 816 234, 587 390, 385 
West Virginia ...........].............. 108,010. T. blaine etes wade te eset 447, 049 106, 710 
Wisconsin ............... 389, 953 DO ADS esc etus APA 1, 225, 448 1, 705, 826 
Wyoming................ 2,810 A avd ewes REX 1,340 58, 295 

JDotal si vuv a 15, 976, 961 b 8, 138, G80 | 4,787,525 | 4,965, 699 'c 26,406, 897 60, 982, 060 

| 
1902. 

Alabama 2e kc inr eeu xe EY ETE. $12,706 |... essere (d) $759, 617 $502, 323 
Arizona ................. $3, 000 105,010 oio ucc A RETu ds 110, 910 
Arkansas................ 12,115 85, 017 (e) (d) 113, 163 211, 195 
California ............... a 1,137,679 462, 328 (e) $92, 298 496, 843 2, 189, 148 
Colorado ................ 66, 023 OO A ae RES 203, 700 635, 884 
Connecticut ............. « 812, 141 128. 579 | censo ceases (d) 205,371 1, 146, 091 
Delaware................ 216, 109 | tev A A A 276, 753 
ElOrÍOH «55 ide ee O dou ieee kes A e whee E ROS 63, 571 63, 571 
¿A 803, 778 1, 250 (e) 660, 517 111,589 1,577,134 
BW cee A eed neve: D,085 AA A ue eese 6, 688 
TADO cum 910 ord A seeceresteoe 15, 074 29, 791 
THIN AAA ee tulis Eus 922,200: b. crsslote esos ele d CES 8, 222, 608 3, 251, 808 
A A BI, O08 A vh 2, 865, 691 2, 903, 284 
Indian Territory......... 11,070] 52 22 9 A A xime 11,970 


aIncludes trap rock. 
b Includes bluestone. 
eIncludes blast-furnace flux 


dIncludes Alabama, Arkansas, Connecticut, Iowa, Maryland, Montana, New Mexico, and Utah. 


¢ Included in other States. 
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Value of various kinda of stone produced in 1901 and 1902, hy States—Continued. 


Total 
value. 


$665, 045 
716, 045 
722,217 

3,611, 140 
1,344, 722 
4, 143,601 
809, 453 
1, 657, 318 
1,911, 837 
266, 927 
145, 641 
11,005 
1,117,097 
1, 436, 850 
12, 291 

5, 182,50 
366, 728 
5, 280, 472 
74, 741 

59, 671 

12, 589, 202 
768, 437 
197, 394 

1, 007, 959 
454, 230 
293, 153 
5, 8&9, 208 
979, 610 
452, 988 


190 2—Continued. 

State Granite Sandstone. Slate. Marble. | Limestone. 
A A 
¡AA hoe RE RES 
Kentucky AO l ores ante sen: 
Maine................... $2, 659, 450 745, 132 
Maryland ............... 758, 203 453, 030 
Massachusetts ........... a 3, 451, 397 339, 349 
A i [e RE RR tees 621, 380 
Minnesota............... 478, 989 R30, 857 
Missouri................. 157, 708 
Montana ................ 71,050 
Nebraska 2c eec pellere RIT 
Nevada.................. 2, 090 
New Hampshire ......... 1, 147,097 
New Jersey .............. a 948, 474 
New e AA esu de rm ts | 
New York ....oooosccncin.s a 651,014 d 1,408, 699 : 126, 718 577,798 | 2,419,121 
North Carolina .......... 338, 750 4, 825 | EE M PP 23,153 
OhlO3: ene tec oe oe Ge tuus eset sus 2,078,104 A en eh Sian 3, 201, 718 
Oklahoma...............].-...........- 74: 85.) LUE PRODUNT 50, 541 
OTegon lv o ERR 38, 429 ¡A eU ezerthUbsuede 20, 133 
Pennarylvania ........... a 661,062 | 42,800,108 | 8,517,322 160,423 | 5,420, 287 
Rhode Island............ 104,020 [diss ond A e| n Ed REQUE 33, 814 
South Carolina .......... OUR A A ues ERES 37, 850 
South Dakota............leeeeeee eene 110; 289^ | cos caves se Ll o eo eae 86, 605 
Tennessee .....oooooooocolencnnnnnn.n... 7,670 [ose S58 518, 256 482, 033 
TOBAR ui e 60, 003 e O A atra ats 228, 662 
Utah ....... a cia ddp 1, 179 105,011 |... n n (b) 186, 663 
Vermont nc. ver eiim xag 1,570,423 |. osa 1,464,918 | 2,628, 164 225, 703 
Virginia c. iso 282, 046 2, 500 160,951 locas 531, 113 
Washington ............. 147,273 30,725 ocesa mas 61, 176 213, 814 
West Virginia ...........1.............. AL 002 A A 616, 366 
Wisconsin ............... 369, 137 2045, 080. NS eit ee mensi e SEES RS 1, 351, 058 
Wyoming AAA Ix E eet hed 90, 69L A erac she 6, 340 
Other States occ NC X ———— eee e 71,500 €180,561 |............ 

Total 2222 tego 418,257, 914 | 410,601,171 


a Includes trap rock. 
b Includes Alabama, Arkansas, Connecticut, Iowa, Maryland, Montana, New Mexico, and Utah. 
c Included in other States. 
dIncludes bluestone. 

e Includes Arkansas, California, Georgia, and New Jersey. 
f Includes blast-furnace flux. 


5,696,051 | 65, O44, 182 30, 231, 068 | f 69,830, 351 


From the table for 1902 it will be seen that Pennsylvania, producing 
every kind of stone, ranks first in the total valuation of the stone pro- 
duced. Vermont is second in rank; and Ohio, producing, however, 
only limestone and sandstone, is third. New York is fourth, followed 
by Massachusetts, Maine, Illinois, Indiana, and California, in the 
order named. Each of these States has a product of over $2,000,000. 
The drop from the value of the Pennsylvania product to the value of 
the Vermont product, the second State, is noticeable. 


Pennsylvania's 
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entire stone product is valued at $12,589,202, and Vermont's product at 
$5,889,208. 
In 1901 the rank of the States was Pennsylvania, Vermont, Ohio, 
New York, Maine, Indiana, Massachusetts, Illinois, and California. 
The following table is given to show the total values of the stone 
used for various purposes in 1901 and 1902. Only those values are 
given which are for uses common to two or more varieties of stone. 


Value of granite, sandstone, limestone, and marble used for various purposes in 1901 and 


1902. 
1901. 
: Monument- 
Building |* Flagstone 
Kind. (rough and al (rough and curb- | Paving. eee 
dressed). dressed). stone. : 7 
Grille 2o aed as $5, 660, 129 | $2, 715, 225 $670, 703 | $1,821,431 | $83,003, 448 
Sandstone ua 4,875,973 |. 0000000000 1, 663, 221 358, 910 285, 347 
Limestone..............eeeee ee eene ...|. 5,219,810 l............ 463,925 |............ 5,271,642 
Marble. i xg las 1,080,969 | 2,019,474 [215 ioca |n sr ines DERREET T ut 
TOU Li A edd 16,836,381 | 4,734,699 | 2,797,849 | 2,180,341 8, 560, 432 
1902. 
Grille. e P RE Rs | $7, 034, 832 | $3, 998, 911 $876,726 | 1,523,776 | $3,211,780 
Bandstone. iiie veo dida Eden 6,007,484 |............ 1, 815, 353 527,617 1, 116, 449 
LiméestoniG. ase cR Ru VELLQERERE S esu DUUM. Nene cae ead ox (006 |: cies 7, 152, 730 
Marble ir aes es 2,184,041 - 15912, 607 1 i oan os 3 i RE ue EY 


ERR ATAT 20,790,341 | 5,941,085. 3,265,735 | 2,061,393 | 11,480,959 

This table is of interest as showing the total value of stone that went 
for different purposes. The stone used for building showed an increase 
of $3,953,960 in 1902, the figures for 1901 being $16,836,381, and for 
1902, $20,790,341. In 1901 the increase in value was from $10,672,598 
in 1900 to $15,112,600 in 1901, or $4,440,002, a larger increase for 
1901 than for 1902. l 

The stone for monumental use was valued at $5,941,585 in 1902, and 
at $4,734,699 in 1901, an increase of $1,206,886. In 1901 this value 
decreased slightly as compared with 1900. This does not include any 
limestone or sandstone, a small amount of which was used for this 
purpose. 

Flagstone and curbstone increased from $2,797,849 in 1901 to 
$3,265,735 in 1902, or $467,886, and the value of paving stone decreased 
from $2,180,341 in 1901 to $2,051,393 in 1902, or $128,948. 

Crushed stone increased in value from $8,560,432 in 1901 to 
$11,480,959 in 1902, a gain of $2,920,527. 

As the crushed-stone industry has become such a decided factor in 
the quarry trade, the following table is given, showing the production 
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of crushed stone in 1901 and 1902 according to the variety of stone, 
and showing also the purpose for which this stone was used: 


Value of crushed stune in the United States in 1901 and 1902. 


1901. 
Railroad Rond , Total 
Kind ballast. making. Concrete. value. 
Limestone S oli e nU uis $1,758,541 ' £2, 298, 286 | $1, 214,815 | $5, 271, 612 
Banldstolié. ui AA AA | 30, 887 | 130, 503 123, 957 255, 947 
CAS er eee LIS was wen nes qaa dd uds 516,768 ¡ 2,008,966 477,709 | 3,003, 443 
'TOtdlonils2 25a A eheu Ae ag e eh ripa 2, 306, 196 | 4,437,705 | 1,816, 481 8, 560, 432 
1902. 
Limestone... uve Es ARE ss $2, 661, 081 | $2, 890, 955 ¡ $1, 600, 661 $7, 152, 730 
DAR TDOSIOHO SL ues vr Coes A d 317, 869 412,113 326, 167 1,116, 449 
Graünlio sasies seein PEE id IUD 074,750 | 1,902, 439 734, 561 3, 211, 780 
l 
Total eisene iem ee e a E ATE Des 3, 583, 730 | 5,235,537 ¡ 2,661,692 | 11, 480, 959 


In the following tables is shown the total value of the crushed stone 
produced in the United States in 1901 and 1902, by States. 


Value of crushed stone produced in the United States in 1501 and 1902, by States. 


Viento ld T Total value. 


€36, 204 
24, 000 
15,500 


ao. ...o. E ono 


reo.oco.e.n... e... 


a. .< o... ..cnl|lenonconnon.os 


c.eozno ro... .. 9299999. 


1901. 
State. Granite. 

P Ta DANA A T E p ES $2, 500 
E HE occ eco Ec e PAD A Lau Doce secu seu DE $5, 877 1, 000 
Cal formic ce 375, 911 211,148 
COIOFBlO ascen vean ese abeo ais 2,190 100 
Connecticut.........cccceecececcecececccececececeeees 216,306 |... Lees | 
Dela WATO ss es e Sue E RU Ea dud tn Bi, 2034 RE S 
ROMAN ERECTUS TORTE S EPE 6, 120 | 
GeOrgli ol sede ds 98, 170 13, 581 
A ee oe oem extr Lot ete enr ensuite das eee ee 25 
A ——Á—— —— —À— ed 1, 155, 746 
A O O A ly hla deeute aude s 225, 740 
Indian Territory «tasso se Seen eee ee ee he ot 450 

IOWRB. cieihkebek eias Ei 155, 902 
OQ per nee 37, 333 137,283 
A A eek aas 99, 415 
MAING ok heri. Serpe reacia 90, 499 

Maryland eU 101, 455 23, 663 
Massachusetts. a ds 191, 823 150 
Michigani o p Rib eee EDUC UE 2, 706 125, 418 
MIDIOSOUL Sous erste cher p ae 2, 085 20, 268 
Missouri A bec aati aa Ede puts pid uS Eo 27,862 295, 470 
MONTA | "nct ace reet en PETES 
INCDPASK A mE ee MP 67, 309 
Now Humpshire ss ps TU eru 
NOW JUTSOY alada 721, 126 1,925 
NOW VOCK MP O "€ 320, 610 627, 884 
North Carolin: react obe RR EH EISE 85, 083 4, 668 
QUO eI c EP E 853, 886 
OL TRON oie goss dese cre ecards A REEF ARAB 21, 534 


"os 


6,420 
111,751 
25 

1, 155, 766 
225, 740 


90, 499 
155, 121 
257,313 
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Value of crushed stone produced in the United States in 1901 and 1902, by States—Cont' d. 


1901—Continued. 

State. Granite. | Limestone.! Sandstone. | Total value. 

A 4 ee laces bes saree TUI Ae eases A ique A $12, 100 949 $12, 149 
Pennsylvania ir ex rr ore EV Ris $369, 078 746, 895 56, 942 | 1,172, 915 
Rhode Isla di. is 66/0. A E es 6, 676 
South Carolini... etx eeRE wee VRENDEAEPCRETT 79, 091 1,000 |......-- 80,091 
South: Dakota. ui roo YOCe V RDaE ipM ss A isqeg sis eik Rd 8, 000 
pi OE M A A p 42, 120 50 42, 170 
yu cr mem UR E RUNE 9, 250 10, 000 19, 250 
jr) Crop M PEOR 29 I A 23 
Vermont or Blass SIE C Hd DEMCR M DEL 2,107 610 dois 2,717 
VITRO ts Enc" 60, 008 77, 985 |...... auras 137, 993 
Washington isso oo ure dis 9, 868 840 240 10, 948 
West Virginia aL ord ereerkectaus e thc wpktbtkesQex A ERAET E 1, 730 1, 730 
MASCODRIO Lus eese caede adimere etu ta Ga pe ER E parit 81,610 268, 729 1,519 851, 858 
Wyoming 2 xv a oT Saeed acute rived borse O 25 23, 706 23,731 
TOU si ssa det Dus a 8,003, 443 | 5,271,642 285, 347 8, 560, 432 

1002. 

Alabama. i co uei ey Vu Eu EX S RENE RE RN DEAE | EE $12, 890 $200 $13, 090 
ATRIAL: d vs EA EDUC E TNR SIM IE $11,000 22,510 44,746 78, 256 
|je ils idas 266, 103 26, 900 187, 750 480, 763 
Colorado: E uM v 3,750 1, cre err re 71, 008 74, 768 
Connecticuft.....ocvec vane Cw E eter eda Sere ions A twee 295, 063 
DOTA WA e 109, 462 |............|... a 109, 462 
Floda aaa 11,008 |... oii ve 11, 008 
GOGOTEIB o coop DS ew Nou es Hase Ee qus 43, 910 12,310 L iod vec 56, 220 
HAWRBIIGS decus Eoo hae ER Ed Na EX AUR e Raed nae emere vates Ghee eee 6, 688 6, 688 
TINO IS ones da pex A xal loas aput qi 1, 220, 772 25 1, 220, 797 
Indiana sooo eri RE RP tT ERE dan ades nana ate eed 274, 491 1, 000 275, 491 
Indian Territoty. ios corre rare e ere y ae 820. |. cius verse e| eoe ke eh a 820 
TOWN 153, 372 785 154, 167 
KAMA Cr" ES Ai 383, 904 42, 050 425, 954 
Kentucky -£ossssesouc sedan cuis hs ES 327,217 55, 000 382, 217 
Maine A Sas CERTE DUCES EL TE EXE 9 044. [sewer [ov ded cts 9, 944 
Maryland (ce etaiau s a ERR XA PW Nae bei ETERS 155, 761 95, 966 5, 965 257,692 
MBüssBo uspUN GG, o coc ux wx we x cw x RC EE WAR RR AS 427,035 1, 093 296, 529 724, 657 
MICH A A E od ums 146,501 |............ 146, 501 
Minnesota A a SO Eel E OV Re abana 15, 660 128, 244 21, 099 165, 003 
BUBSOUTL cei ey A ox ded 38, 044 502, 741 1, 350 542, 135 
MONTAÑA osi Sh i ta og otro ad n nT PCT 750 750 
Manni. MEMO A A 52, 742 43 52,785 
New Hampstead 26,000 AA A 26, 550 
New Jersey ii ANA RE EDEN 753, 005 580 30, 930 784,515 
New York enc oee P PE ESAE a CES 318,003 | 1,084,594 59, 552 1, 462, 149 
North Carolina ooo bonis duck E ca d ACC e Ro aae 67,196 21,003 1. esv ene 88, 259 
ONU id rl ts (adas 951,751 8, 304 960, 055 
A A 9, 000 800 9, 800 
OTERO rs dutem A saree AA 14,150: a 228 14,378 
Pénnsy Ivana e dde osito S wyx xin MARS n a a ERU A 386, 774 1, 149, 355 179, 305 1, 715, 434 
Rhode Islands ii. cde cos acude ose. A es 15.410 1.515923 Ee osteo ehe 15, 410 
AAA ede Eur Pee RO RES 60, 233 00-0. eles ats eu or 60, 583 
South: DA KO: ud ded eeu ses da teeter iu eb uad equ 9, 600 168 9, 768 
TOMTE EO cese Ee EE ie [oS Behe Nagios D cada wd dp qut FOTIR | oes seus dae 70, 713 
gU C MNT re ad ed nas 18, 993 42, 207 61, 200 
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Value of crushed stone produced in the United States in 1901 and 1902, by States— Cont'd. 


100:2—Continued, 

State. Granite. TEC Total value. 
TCA is os cd Ce ot ee oe a ELE eee LM M ann A $400 |............ $400 
Vermont 2.2... cccccc ccc ccccccccccccuctcccecuceceecens | $6, 373 e eee 7,760 
Win FAIA ease eect ace ane E E T aloes | — 78,275 19,455 Loco... 97, 730 
NM ASTI OM adc etree Vet Powe whe ea tease EU SEE | 22 911 AAA EU STA 22, 974 
Waetvirin a asee eara A, E 157,351 | — $25,041 182, 392 
c COMMO PERENNEM | — 86,785 | 285,477 764 373, 026 
VENOM acne scores A MEA E 34, 162 34, 162 

! I EET ee le — it a ee 


A O 3,211,780 | 7,152,730 | 1,116, 449 11, 480, 959 


The division of this product, according to the uses to which the stone 
was put, is shown in the table giving the values of the different varie- 
ties of stone by States and uses. 


IMPORTS AND EXPORTS. 


The figures following, giving statistics of the imports and exports 
of stone for the United States, are taken from data collected by the 
Bureau of Statistics of the Department of Commerce and Labor. These 
statistics are collected by fiscal years, and when the figures for a special 
year are given in this report, the year ending June 30 of the year men- 
tioned is meant. | 

The value of the stone imported into this country for the fiscal year 
ending June 30, 1902, was $1,641,388. The corresponding figures for 
previous years were $1,276,602 for 1901, $1,028,550 for 1900, $883,852 
for 1899. "This shows an increase of $144,698 in 1900; $218,052 in 
1901, and $364,786 in 1902. 

These values include rough and manufactured marble to the amount 
of $680,533 in 1899, $812,606 in 1900, $1,024,687 in 1901, and in 1902 
$1,408,885. This shows an increase of $132,073 in 1900, $212,081 in 
1901, and $384,168 in 1902. The largest feature of the marble importa- 
tion was rough and manufactured marble from Italy, which was valued 
at $573,871 in 1899, $605,221 in 1900, $823,488 in 1901, and $1,127,688 
in 1902. This shows an increase of $91,350 in 1900, $158,267 in 1901, 
and $204,200 in 1902, a notable increase in the last year. The other 
countries exporting to this country any considerable amount of marble 
are in order of importance, France, Mexico, Greece, United Kingdom, 
Belgium, Germany, and Denmark. 

The rest of the stone, rough and manufactured, including slate 
imported to this country was valued at $203,319 in 1899, $215,944 in 
1900, $251,915 in 1901, and $232,533 in 1902. 

Besides the above, there was imported, chiefly from the Dominion 
of Canada, lime valued at $58,066 in 1899, $63,900 in 1900, $65,399 in 
1901, and $91,755 in 1902. 
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The total value of the stone exported from the United States in 
1902 was $1,716,696. In comparison with exports in previous years, 
valued at $1,886,756 in 1899, $1,677,169 in 1900, and $1,638,314 in 1901, 
there was a decrease of $209,587 in 1900, a decrease of $38,855 in 1901, 
and an increase of $78,382 in 1902, as compared with the previous 
years. 

Roofing slate is the largest factor of the exported stone, and amounted 
in value to $1,363,617 in 1899, $950,543 in 1900, $898,262 in 1901, and 
$945,352 in 1902. This shows a decrease of $413,074 in 1902, a decrease 
of $52,281 in 1901, and an increase of $47,090 in 1900. The value of 
other manufactured stone exported in 1902 was $644,071. In com- 
parison with exports, valued at $454,236 in 1899, $606,229 in 1900, and 
$646,332 in 1901, there was an increase of $151,993 in 1900, an increase 
of $40,103 in 1901, and a decrease of $2,261 in 1909. 

The unmanufactured stone exported was valued at $172,273 in 1902, 
as compared with $68,903 in 1899, $120,397 in 1900, and $93,720 in 
1901. Most of the unmanufactured product is sent to the Dominion 
of Canada and the United Kingdom, the same being true of the manu- 
factured product; but considerable quantities of unmanufactured were 
also shipped to Germany, Cuba, Dritish Australasia, France, Mexico, 
Belgium, and the British West Indies, named in order of importance. 

In addition to the stone, lime valued at $39,447 was exported in 1902 
chiefly to the Dominion of Canada. The value of the lime exported in 
previous years is given as $73,385 in 1899, $81,647 in 1900, and $30,216 
in 1901. 

GRANITE. 


, The value of granite, including gneiss, mica-schist, lava, andesite, 
syenite, quartz-porphyry, trap rock, basalt, and allied igneous rocks, 
quarried in the United States in 1902 was $18,257,944. This, in com- 
parison with the value of this stone produced in 1901, $15,976,961, 
shows an increase of $2,280,983. The increase in value of the stone 
quarried in1901, $15,976,961, over that quarried in 1900, $12,675,617, 
was $3,301,344, which shows that the increase for the year 1902, 
although considerable, did not equal the increase for 1901; and the 
increase in the value for 1900 as compared with 1899 was $1,057,978. 

In 1902 Massachusetts still held first place in the production of 
granite in the United States. Maine, Vermont, New Hampshire, and 
California followed in the order named. 

In1902 Maine showed the largest value for building stone, with Massa- 
chusetts second and New Hampshire third. Vermont showed the larg- 
est value for monumental stone, with Massachusetts second and Rhode 
Island third. The largest value for paving blocks was from Massa- 
chusetts followed closely by Maine, and third, by Georgia. The value 
of crushed stone was largest in New Jersey, Massachusetts, and Cali- 
fornia following. 
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The greatest increase was in the value of stone used for building 
purposes. In 1901 the value of this product, including dressed and 
rough stone sold by the quarrymen was $5,660,129. In 1902 the 
value of this product was $7,034,832, a gain of $1,374,703. The 
rough building stone increased from a value of $1,878,835 in 1901, 
to $2,175,082 in 1902, a gain of $296,247. The stone quarried 
and dressed by the producer for building purposes increased from 
$3,781,294 in 1901 to $4,859,750 in 1902, a gain of $1,078,456. 

The stone sold for monumental work in 1902, including the rough 
stock sold by the quarrymen for this purpose and the stone quarried 
and dressed for this purpose by the quarrymen was $3,998,911. In 
1901 this value was $2,715,225, a gain of $1,283,686. The rough 
monumental stock was valued at $1,714,156 in 1902, and $1,257,668 in 
1901, an increase for 1902 of $456,488. The dressed stone was valued 
at $2,284,755 in 1902 and $1,457,557 in 1901, an increase for 1902 of 
$827,198. 

The value of the paving blocks decreased from a value of $1,821,431 
in 1901, to a value of $1,523,776 in 1902, a decrease of $297,655. 

The crushed stone increased from a value of $3,008,443 in 1901 to 
a value of $3,211,780 in 1902, an increase of $208,337. 

The following tables give the value of the granite produced in the 
United States in 1901 and 1902, by States and uses: 


Value of granite produced in the United States in 1901 and 1902, by States and uses. 
1901. 


Sold in the rough. 


Dressed for Dressed for| Made into 


PS Building. |Monumen-| Other, | building. "ar work | blocks. 

ATRRDAR so 5 ccc cocd ad A A A phus ocu xta eut e 82, 627 
California ................... $24, 057 $38, 755 $6, 815 46, 300 
Colorado .................... 45, 650 1,0602. A 5, 750 
Connecticut ................. 108, 959 26, 267 24, 384 29, 533 
Delaware.................... 9,069 |............ 2,678 82,191 
Georgia..............seuuuss. 54,321 22, 315 2,726 328, 087 
TAO ex x a ey 100 AA oeste d oin intesa veu O 
S dA M UU ]- neral] O prado 
Kansas. ttr evo 

MATO 407, 418 24, 475 27, 447 401, 189 
Maryland ................... 181, 608 20,180 1,500 51, 637 
Massachusetts ............... 333, 047 236, 827 118, 567 364, 721 
Michigan.................... eventu O Locis A lane eee wed UEM MUNERE 
Minnesota. .................. 13, 215 42,197 1, 550 20, 002 
Missouri ..................... 550 17, 406 2000 5, zu. ua co nai deus 40, 651 
Montana .................... } 

Nevada -oo (Pr pmMpmMRp 15,600 | 7 8,600 |........ ooo. 
New Hampshire............. 156, 832 52, 231 9, 797 112, 581 
New Jersey .................. 60, 905 2.515. | ose Baus at NER ocean ses 87,933 
New York ................... 24,312 1, 825 6, 150 33, 025 
North Carolina.............. 27, 464 4, 105 2, 212 10, 862 
Oregon iiie deer Ex 3, 748 250 1,590; | 3,90| 1,116|............ 
Pennsylvanía ............... 63, 568 1, 050 4, 538 15, 712 
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Value of granite produced in the United States in 1901 and 1902, by States and uses— 
Continued. 


1901—Continued. 


Sold in the rough. 


Dressed for Pressed for | Made into 


TAN Building. |MOnumen-| Other, | building. E blocks 

Rhode Island................ $9, 722 $92, 974 $110 $160, 190 $198, 831 $27, 666 
South Carolina .............. 96, 831 23, 433 5, 730 165, 594 12, 789 8,276 
South Dakota ............... 20.100 eas ud le ane 2, 159 1,650 |. exeo eni 52, 089 
TEXAS ee iaa 2, 652 E [25 veria 243 10, 400 |.... ........ 
Ulla 2, 288 1 A O A MAE EE 
Vermont unicas 208, 825 534, 755 101, 779 16, 343 854, 563 16, 304 
VAFRIDIA isa 40, 763 8, 300 230 45, 737 52, 404 17, 253 
Washington ................. 9, 100 2.250 | os viuis as 3,000 |... eir vs 3, 360 
Wisconsin ................... 3,57 79,175 28, 015 17, 999 62, 277 113, 682 
Wyoming .................-. 2, BIO oessu v O O oq ea MOREM ANE a aa dre 

TOM cad 1,878,835 | 1, 267, 668 350,071 | 3,781,294 | 1,457, 55 1, 821, 431 

Curbing Crushed stone. Bite 
State. eni a ; Ra iroad Road pak Concrete, |TUbble, ete Total. 

Arkansa8.................... $12,496 |............ $3, 500 $2, 377 $2, 554 $23, 554 
California ................... 22, 200 $62, 103 110, 871 202, 967 189, 518 1,134,675 
Colorado .................... SUI. ous ears siis 750 1, 440 14, 825 138, 996 
Connecticut ................. 14,358 Lasse ees 213,672 2, 634 31, 342 616, 654 
Delaware................ 2, 853 a87 2603 PASES ER 535, 000 671, 204 
COTA o 155, 920 25, 700 35, 545 36, 925 28,376 761, 646 
Ida NO O E A A E A Eats Ka RUIDUM 6 5, 100 
Indian Territory ............ ) 62 37,333 |..........-- 450 515 48, 530 
Kansas RM EE E 
MAING coros esas EL RES 124, 535 25, 325 59, 714 5, 460 49, 480 2, 708, 116 
Maryland nvivo danos 42, 045 13, 092 87, 962 50, 404 18, 560 613, 356 
Massachusetts ............... 146, 325 5, 455 135, 775 50, 593 133, 640 2, 216, 258 
Michigüti... cos teex vov A we qe ice ura $ 2 TO A Ina ya RE ei 2, 706 
Minnesota................... 18, 155 40 1, 025 1, 020 10, 982 260, 105 
Missouri..................... 3:42 AAA 27, 862 (scada a 4, 100 95, 806 
Montana .............. eese \ BOG Wate seo A AA AA 19, 300 
NOVO. d coi aevere ok X ved 
New Hampshire............. 28, 708 8, 615 7,140 14, 468 14, 926 935, 494 
New Jersey.............- eee eer IyR 43, 500 677,176 450 1, 800 894, 167 
New York ................... 773 40, 000 262, 410 18,200 |... iv Senn Es 489, 828 
North Carolina .............. 51, 733 64,660 17, 223 3, 200 4,041 261, 288 
Oregon «veces b ree es TOO: rs regi du AE A IE 10, 754 
Pennsylvania ............... 7,611 48, 686 294, 986 25, 406 5, 308 486, 008 
Rhode Island................ 2,456 |... site bees 5,676 1, 000 8,073 601, 698 
South Carolina .............. 2, 723 46, 835 21, 806 10, 450 641,617 996, 084 
South Dakota................ 790 AAA Oir Purus 3, 000 16, 142 99, 941 
TeXHR.. Luxe a ex wee e e 2,1891. 22S ss xe Doce Gratus e ek o n rs bakes M NNNM 27,005 
UNA diosa ae eke tov wk eese O RD PA A PA Tom 5,588 
Vermont atlas 10, 400 400 NA 752 1, 245, 828 
NIE IM Bu cs p EERS secu 7,977 7,841 9, 850 42, 317 43, 029 275, 701 
Washington ................. 9, 000 4,920 [ios os Te 4, 948 7,230 43, 808 
Wisconsin ................... 8,500 |............ 81,610 |............ 120 389, 953 
WYOMING A A A A aad eva wies A 2,810 

Total nica sis 670, 703 516,768 | 2,005,966 477,709 | 1,755, 959 15, 976, 961 


a Includes roadmaking. 
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Value of granite produced in the United States in 1901 and 1902, by States and uses— 


Continued. 
1902. 
Sold in the rough. | Dressed | Made 
state, frou tor for mon; [inte pav- curping. | Fiag- 
Bullding.| mental. | Other. | building. "Work. biccka: ETE 
l 

Arkansas .............- $50 $215 | o A A gio. |... «x5 
Arizona ........... A E ÓIelII eI $3,000 Lies ess ve eat eke ela dee R 
California.............. 230, 988 84,992 | $5,455 | 133,574 43,855 | $144,160 28, 205 $495 
Colorado ............... 47,752 8,770 RA ` 1, 800 1,513 j|........ e E wale [nean qus 
Connecticut............ 117,802 28, 862 3,929 | 200,262 66, 899 34, 579 28, 080 871 
Delaware .............. 20, 640 |.......... 4,593 2,407 |... esa 9,675 4,701 |........ 
Georgia ................ 30, 159 45,814 | 12,330 99, 213 18,565 | 151,779 | 317,164 | 12,538 
Jda hO nsee sirine serenita 
Indien A. | SAO: A restes 7,700 1,800 |.......... 850 |........ 
^ pr pP 485, 217 92,836 | 12,720 |1,435,803 | 155,305 | 351,530 | 112,290 | 10,238 
Maryland .............. 139,856 | 15,825 | 4,150 | 323,239 | 17,500 | 30,621] 35,955 | 7,301 
Massachusetts ......... 400,842 | 412,172 | 123,399 | 965,342 | 381,872 | 358,398 | 111,184 | 15,614 
Minnesota ............. 17,154 | 80,656 | 2,700 | 181,089 | 154,825 3,280 | 15,340 480 
Missouri ............... 3,000| 27,051 ......... 29, 283 2,185 | 42,359 6,900 |........ 
Montana............... 16, 600 100 sessi 16, 000 250 |... eos 300 |........ 
A cocos cedit PP A O 150 1,800 |.......... 140 |........ 
New Hampshire ....... 148,579 | 57,335 | 8,564 | 471,337 | 289,400 | 101,548 | 22,328 340 
New Jersey ............ 70, 884 2, 940 450 43,761 |.......... 72, 404 [cess Secelee Ree 
New York.............. 131,549 1,500 975 | 175,904 7,180 6, 562 827 640 
North Carolina:........ 26, 490 820 1,250 | 131,525 8, 804 6, 986 79, 332 3, 283 
Oregon................. 3, 931 2, 790 1, 000 5, 460 2, 000 6,400 |.......... 375 
Pennsylvania.......... 121, 198 1, 650 52h | 78,678 450| 44,411 6,799 ........ 
Rhode Island .......... 18,798 | 111,752 750 | 120,767 | 438, 967 14, 657 5, 478 160 
South Carolina......... 70, 580 20,986 | 333, 728 71,000 24, 290 4, 547 7,059 500 
TORA ii 10, 345 17,195- aint 8, 439 29:084. A A da eere 
Utah ee TN DRE 495 DM occu cand PE E A A aw mg 
Vermont............... 28,815 | 756,007 | 23,896 | 289,567 | 453,187 2, 855 56,770 1. 2s 
Virginia ............... 21,158 | 12,500 |......... 28,840 | 51,612 |  14,845| 29,796 550 
Washington............ 9, 870 | 4,304 |......... 12,067 | 11,953 5,000 | 10,273 |........ 
Wisconsin. ...........-. 1,460 | 16,650 | 500 | 30,953 | 118,009 | 114,280 |..........].......- 
EA Y aere ex hs DENENQV A bsc esos ex E Ve ee RIDE | bee Goa E A 

Total............. 2,175,082 1,714,156 | 543, 914 4, 859, 750 (2, 284,755 |1,523,776 | 823,846 | 52,880 

Crushed stone. 
State. 1 : Rubble. | Riprap. | Other. Total. 
| a ee Concrete. 

Arkansas .............. | $9, 000 $2,000 |... eue SI: assesses oclo ert $12, 115 
ATIZOTIB: iue usua cd uas oae csv eo Ps cis etin EA Duh pes Luo aD lere een 3, 000 
California ............. 135, 842 13, 861 $116, 400 24,635 | $48,099 | $174,118 1,137, 679 
Colorado .............« | A Cos ETE EE 2,48 A o vore [ch ee eee 66, 023 
Connecticut ........... | 238, 261 2, 250 54, 552 8, 468 32, 426 400 812,141 
Delaware.............. 41, 237 57,291 10, 934 61, 066 63, 300 909 276, 753 
GOeDrEIR. 00 cia 26, 741 10,122 7,047 50,870 |.......... 21, 441 803, 778 
¡CA AA 
Indian Territory ...... | nou QU MN ow ne DM a [ree eaers 12,910 
Maine osa eR Eras 8,070 90 1,784 6, 318 13, 077 11, 172 2, 659, 460 
Maryland.............. 74, 522 26, 535 54, 704 9, 055 2, 250 16, 790 758, 203 
Massachusetts ......... 278, 656 50, 795 97,584 | 224,187 | 26,4060 4,892 | 3,451,397 
Minnesota............. 12, 635 1,525 1, 500 6, 605 1,200 licor 478, 989 


Missouri....... — 18,803 |............ 19,241 lesen’ oes 3, 451 5, 435 157, 708 
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1902—Continued. 


Crushed stone. 


State. ht : Rubble. | Riprap. | Other. Total. 
Road mak) o | Conerete 

MONTANA otc ees RS wes exu wi cue me A $43, 800 $77,050 
A A O A A O mexico erc ewe cw ume 2, 090 
New Hampshire....... $16,788 | — $1,750 $8, 012 $810 17, 056 1,147,097 
New Jersey............ 578, 424 59, 516 115, 035 700 4, 330 948, 474 
New York ............. 193, 435 30, 126 94, 442 6, 874 1, 000 651,014 
North Carolina........ 4,910 54,080 8, 206 6, 888 3,676 338, 750 
Oregon ................ 11,500 1,550 1,100 1,550 813 38, 429 
Pennsylvania ......... 140, 166 188, 129 58, 479 16, 769 3, 188 661, 062 
Rhode Island .......... 12, 808 42 2, 560 2,974 621 734, 623 
South Carolina ........ 650 23, 610 36, 073 5,585 |.......... 598, 848 
q A A A A A PA ate meas 60, 003 
A A E O A A PA 1,479 
Vermont .............. 8, 348 3,025 AAA 2, 000 108 1,570, 423 
Virginia............... 6, 133 25, 504 | 46, b88 26,255 17,215 282, (46 
Washington ...........|].........--- 22: E ete S eru 34, O54 36, 788 147, 273 
Wisconsin ............. 86, 760 2 ote ses biet DOO. loe inanlar 869, 137 
Other Státeu AA esee eee cnc he ORO A A A A ats 

Total alicia 1, 902, 439 574, 780 | 734,561 | 500,176 | 319,158 | 248, 671 18, 257, 944 


The following table shows the value of the production of granite in 
the United States from 1898 to 1902, inclusive: 


Value of granite produced in the United States, 1898-1902. 


State. 1898. 1899. 1900. 1901. 1902. 
O eiencdcnhicLLlu ee locas cit add uses EIU $39, 470 $62,500 —— 823,054 $12,115 
AVIZONG ME" ES 8, 000 
A eoe Durum Loc Oba kei $247, 429 471, 665 738,993 | 1,134,675 | 1,137,679 
Colorado: aid 25, 923 78, 261 143,054 | 138,996 66, 023 
Connecticut ..............cccc eee cece ness 652, 768 516, 886 507, 754 616, 654 812, 141 
Dela Wariano as 677,764 | 1,039,349 608, 028 671, 204 276, 753 
O A 339, 311 411,344 380, 434 761, 646 803, 778 
a O AA [eee sinl b, 100 | irs 
ndian Ferritorycecasecusue tat  A d eon aao Rode E : 
| Cur A O I—— | EORR 80, 000 | dido ERR 
MATO e et 1,032,621 | 1,321,082 | 1,568,573 | 2,703,116 | 2,659,450 
Maryland........... A Qa aua a 317, 258 423, 523 486, 822 613, 356 798, 203 
Massachusetts ...........0.00.ccceeeeeeees 1,650,508 | 1,798,294 | 1,698,605 | 2,216,258 | 3,451,397 
MIGDIERHU ee bul DC nk es we Deme sense ieee eie 3, 957 2:306 AAA 
Minnesotà........ceeesee eee emere 79, 309 159, 159 221,684 260, 105 478, 989 
MISSOUtI: ia 78, 423 151, 688 139, 103 95, 806 157, 708 
A sw nso soj 19,00 ARO 
New Hampshire...................0.0205- 683, 595 802, 636 870, 646 935,494 | 1,147,097 
New Jersey .......eeeeeeeese ee esr 753, 513 779,822 | 1,170,555 894, 167 948, 174 
New York sitas 516, 847 306, 711 446, 171 459, 828 651,014 
North Carolina .....................-.-... 79, 969 225, 544 257,962 261, 288 | 338, 7^0 
A des ea ees 3,012 5,313 10, 754 38, 429 
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Value of granite produced in the United States, 1898-1902—Continued. 


State. 1898. 1899. 
Pennsylvania....................... eese | $237, 780 $385, 101 
Rhode Island..................... eee eese 320, 242 400, 128 
South Carolina ¿ocaciones 169,518 361, 0344 
South Dakota........oooocococooomoooooooo! 17, 443 91, 049 
DU CC MOERORE TRENT | 4,685 84, 945 
Utili uer A rue eie | 3, 545 4, 735 
VOTO) cc 1,084,218 | 1,212,967 
O EC oes 136, 180 223, 380 
Washington ..................- ec cnn 9, 700 42, 766 
Wisconsin 1.1... asociar cir ds | 175, 867 270, 538 
WIOMIDE 20 A UE A 2,700 

Total e ccn. | 9, 324, 406 
l 


11, 618, 339 | 


1900. 


$396, 271 


po pm 


444, 316 
500, 802 
114,115 

| 76,069 
2,170 

| 1,113,788 
211,080 

48, 900 
407,711 


12,675,617 


a Value of quartzite included in sandstone for 1902, 


| 
{ 
| 


| 


$486, 008 
501, 698 
996, 084 

99, 941 
27,005 

5, 588 

1, 245, 828 
275, 701 
43, 808 


1902. 


$661, 062 
134, 623 
698, 848 
(a) 

60, 003 
1,179 
1,570, 423 
2x2, 046 


15, 976, 961 


18, 257, 944 


The following tables show the value of the trap rock produced in 
the United States in 1901 and 1902, by States and uses: 


Value of trap rock produced in the United States in 1901 und 1902, by States and uses. 


1901. 
i a s 
Sold in Made into | Crushed Other 
State. a Ving for roads Total. 
rough. | frocks |or ballast, | Purposes. 
California | uwdauwadts $1,250 $121, 120 $4,627 $126, 997 
Connecticut: ovo dv kr ee xn X RARI oe RR YER EE 193 202, 006 11, 784 213, 983 
Massachusetts PLA n 128, 079 2, 469 130, 548 
Now ada 83, 922 633, 129 44, 286 761, 337 
NEW VOTA ES 22,750 161, 248 5, 985 189, 983 
Pennsylvania .... cl err sisas | AN 1,890 281, 706 4, 418 288, 009 
Tota icc s See RN | Pani rena. 110,005 | 1,527,288 73,664 | 1,710,857 
1002. 
Crushed stone. 
State Build Pavin Other.| Total 
ing. 8- | Rond mak- | R. R. bal- Concrete i i 
ing. lust. E F 

CALI TOEDIN E eren A See SEE RE $95, 409 $1,065 | $115,000 $316 | $211,790 
Connecticut ................... $1,057 $274 235, 743 2, 250 48,188 |........ 287, 512 
Massachusetts ................. 13,675 iussus eren 239, 552 47,131 70,182 |........ 370, 540 
New Jersey .................... 34, 640 66, 727 532, 128 59, 546 80,835 | 3,496 777,372 
New YORK A A A E hah en 164, 723 26, 126 19,151 |........ 210, 000 
Pennsylvania ................. 4, 080 13, 244 121,194 | 152,649 32, 456 320 323, 943 
Total .......-cccceceeeeee 53,452 | 80,245 | 1,388,749 | 288,767 | 865,812 | 4,132 | 2, 181, 157 
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The value of the sandstone quarried in 1902 in the United States was 
$10,601,171. This shows an increase of $2,462,491 over the value for 
1901, which was $8,138,680. | 

The bluestone production of New York and Pennsylvania, although 
practically it forms an industry by itself, is included in the above 
sandstone total. 

The entire value of the bluestone produced in these two States was 
valued at $1,163,525 in 1902, as compared with $1,164,481 in 1901, the 
values for the two years being almost identical. Deducting the value 
of the bluestone, we have the sandstone production for 1909 valued 
at $9,437,046, as compared with $6,974,199 in 1901; an increase of 
$2,463,447. In the figures for 1901 and 1902 no attempt is made to 
show the value of stone used for abrasives, such as grindstones, whet- 
stones, buhrstones, etc., as these are included in the report on abrasive 
materials published by this office. 

The States showing an increased production were Alabama, Arkansas, 
California, Colorado, Georgia, Illinois, Indiana, Iowa, Kansas, Ken- 
tucky, Maryland, Massachusetts, Michigan, Minnesota, Missouri, Mon- 
tana, New Jersey, New Mexico, New York, Ohio, Oregon, Pennsylva- 
nia, Texas, Utah, West Virginia, Wisconsin, and Wyoming. Arizona, 
Connecticut, Idaho, Nebraska, North Carolina, South Dakota, Tennes- 
see, Virginia, and Washington showed a decrease in value of produc- 
tion. Georgia, Hawaii, Nevada, and Oklahoma, were added to the list 
of States producing, and made the States and Territories producing 
sandstone in the United States number forty-one. 

Pennsylvania, Ohio, and New York are the largest producers and 
show values of production of $2,800,108, $2,078,754, and $1,408,699, 
respectively. The next State approaching these States in production 
is Massachusetts, with a value of $487,366. The production of the 
three principal States in 1901 was: Pennsylvania, $2,063,082; Ohio, 
$1,999,180; and New York, $1,331,327. 

Pennsylvania, Ohio, and New York, in the order named, produced 
the largest quantities of building sandstone in 1902, the values for 
these States being $1,916,959 for Pennsylvania, $1,979,910 for Ohio, 
and $550,439 for New York. In Ohio most of the stone is sold by the 
quarrymen as rough stone, in Pennsylvania as dressed stone, while in 
New York it is about evenly divided between the two. New York 
gives the greatest value for stone for curbing and also for paving, and 
Ohio for flagstones. 

In 1901 the total value of the sandstone sold by the quarrymen for 
building purposes was $4,875,973; in 1902 the dressed and rough build- 
ing stone sold by the quarrymen amounted to $6,007,484, an increase 
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of $1,131,511, which accounted for $1,000,000 of the entire increase 
in the value of the sandstone production. The value of the crushed- 
stone product increased from $285,347 in 1901 to $1,116,449 in 1902, 
an increase of $831,102. 

The value of stone used for paving increased from $358,910 in 1901 
to $527,617 in 1902, or $167,707; flagstones increased in value from 
$1,026,499 in 1901 to $1,142,699 in 1902, or $116,200; curbing increased 
from $636,722 to $672,654, or $35,932. 

The following tables show the values of the sandstone production of 
the United States in 1901 and 1902, by States and uses: 


Value of sandstone produced in the United States in 1901 and 1902, by States and uses. 
1901. 


Building 


State. purposes. Paving. 

Alabama pM m O A A eee seep ece 
P w21/ 0: eis Ps A O 202.000 A AA suede loeeeeedeyens 
ATKADSAS ME T 10, 806 $2, 000 
Callfornii.....i e oos cosv eda eo E OPeA E es» 230, 521 29, 594 
Colorado ou EIS reru Rerx Enric RR 93; A 2B BOO ARMA e Ev EREEVES 
Connecticut osse ici IDL395. O esse vou zo aad ces A auci 
IUalO Li eee oh A NEP ETE 20 B3 AA danse envie PA E E NR 
HIHDOIS 5 e os done ieend ca 8, 720 523 
Indiana ics coe ira EC EY E cies 23, 475 650 
O qoa DE 13, 491 251 
Kansas cesiones 15, 981 1, 776 
Kentucky A occu wee vue e ves 100, 569 6, 000 
Mary lanG uoo e suse ore ce Dada cia d DAG: | ices oa AA AA ts EREE Ee ed 
Massachusetts ........oooooooooommmoooooo» 176,850 |............| 14,600 | 60,800 |............ 
MIChIPRIL. iS 125,909. AAA A A EE 
Minnesota iioc eee esee ga pR RE TER dows &5, 800 82, 500 
Missouri ¿A 82, 899 1, 890 
MODO ROT 389,1385 Ll... [ue e 2,800 |. ios ex 
ho[10,.7.)] RA REN DID: PAN E A d FEES 
New Jersey ...eo revues ds 211, 818 64 
New York 22.0 as 512, 352 168, 596 
North Carolina ........................... AAA A O tonus aud Mud 
ONO E 936,650; 2,000] 56,230] i i7,776 |............ 
OTGEOIL si des See csc sn mea ERO REC Rae E buns RBZ em— E AAPP em 
Pennsylvania ........................ e 1, 544, 621 65, 067 
South Dakota ........................ eee I3, SD A A IA TE s ue 
Tennessee —————— — 10,180 |... ese eR m]! DO esso eos 
TEXAS Lis Con n pROZEEEC 39,605 AAA — 10,000 AAA rr earns 
Uli eee ease di tue au eee RT 22.096 A sas] odas een At eave wee eas 
Virginia opina 4,708 1.252222 AR A sp eRE 
Washington .................... eee ene AAA AR o ——— MO sess cee 
West Virginia ............................ 95,4060 | . 1,435| |  60| 2395 |............ 
Wisconsin escrita NZ, aa E AAA 5519 AAA AA 
WYODMNG soe 65 ck p eelice e n ceR TE ves oes 18,118 [ance excewxeww- —29,400 AAA 

Tol 4,875, 973 358, 910 
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Continued. 
1901 —Continued. 

State. SM Curbing. |Flagstones. eta Total value. 
Alabamá A rose RE SE EERZa. oe AAA esae da eode $4, 800 $8, 680 
A A laete W ee Mos Me usate culum une pep A 202, 500 
ATKANSUS ole ck sao ds Rhee eee 3, 278 $10, 256 $232 50 62, 825 
California ti 16,633 |............ COO edad wax 301, 028 
COLOTAUG ico vere d eor ae S EE As 241,400 |o erre ses 85, 491 18, 400 237,331 
CONAP Es A A 30, 549 146, 814 
A O eat suse d tt PS 20, 843 
Dlinois conos tes a al PPP 2, 042 1, 224 12, 884 
III AA 4,098 oiseau ees a i CE 9e 28, 334 
IOWA e CER EeRERG Ox HEN AN RR poe D r.p ie eee tees 71 75 14,341 
KUBA ii decere ebbe vibe ue 129 ri 31, 370 200 49, 901 
Kentücky eiii lie ds woke So Ree nh sere d eas 830 860 108, 259 
Mare uil cios wakes tee erie tees ene Sues rs AA ecemieste eee 4, 546 
Massachusetts ......o.ooooooooomonccrcnoo.. AO cress ewe ecu sa cese 4, 660 247,310 
Mica 20; E AA AA 19, 000 174, 428 
Minnesota... otr v rane Ross E TRES 52,810. soos bust pes [ose eR nse 16, 000 246, 685 
MISSOUFI eiecti rd 3, 278 146 464 597 42, 170 
Montanaa caia 15, 684 |..........2- 200 | 1,120 58, 439 
NGDIMSK B eccu eris e A O eeu eevee etudubs estan 515 
New Jersey ir core dep ie REN RES 18 409 acadewe ce aval rossa ces cds 13, 594 244,612 
New YOR ee cect ive oe daa cs 12, 579 281, 679 269, 790 67,616 1, 331, 327 
North Carolina........................... OND A A eR ee us 11,682 
OhlO: c coca CR adios 95, 563 233, 965 510, 568 207, 429 1, 999, 180 
OFePOl cesset teer esee tii ete et ect Quy aca ldemd utes eds seeded Dada o Lud aT Cd 531 
Pennsylvania ici 78, 243 85,676 113, 508 119, 025 2, 063, 082 
South Dakota 2... ooo oo e uS eine Exe Lc M eg eine TE 50 17, 647 
ds uiridi ea O O A dc RE qd ede 112 10, 312 
TOROS: did b ber as AREE ES 25, 918 25, 000 8, 000 45 111,568 
Utalt rca ees eae eae heeled s 9, 22k ls 3, 000 59 38, 919 
VIIIHIB A UE ARE eR A O OE resa bed 5, 303 
Washington ..........-eeeeeeeee eene 20,050 | eu deer pecs A eaea | 1,404 89, 174 
West Virginia ...... eee co rer rre o 5,600 aaa Rs 214. ees suse 103, 010 

WISCONSIN ¿ciar dad 16, 509 

WYOMING A ETE ET 12, 321 

Toller Re eU I RrETEeS 447, 520 
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Value of sandstone produced in the United States in 1901 and 1902, by States and uses— 


State. 


e. oo... o... eo.eooo..nos 
ceos- .ono..o.no..n..no.. eo. 
eo. eo nao... . ..o -.. 


weer ere nn... ...n.. o... 


Conneectiellt.......o.oooo.o.. 
Geol. ón 
Hawaii 
TONG AAA E E E 
Illinois 

Indiana 


Kentucky 
Maryland 
Massachusetts 
Michi: 
Minnesota 
Missouri 
Montana 
Nebraska 
Nevada 
New Jersey 
New Mexico............... 
New York 
North Carolina 


600... .eooen....e..o. 
enano... nr... e. ..os». 


eec": 
e" "acc tacic 
e*t 
PII 
eae ccc aat 


e... neo. ..no.... 


Oregon 
Pennsylvania 
South Dakota.............. 


ec" AAA ARAS 


Virginia 
Washington 
West Virginia 
Wisconsin 
WIDE 


eo... e.nn.n..n..n.o. os 


e... e... o.. ne cono. nn no. 


| 24, 281 


Rough 


building. | building. 


"""2oc72c2c«2c22í(c22ccaj[*5 9929999 


1, 250 


21,185 
24, 565 
9, 014 
10, 157 
47,715 
7,210 
93, 197 
136, 280 
30, 796 
32, 880 
4,822 
96 

2, 383 
232, 051 
6, 800 

| 279, 009 
760 


| 1,067, 938 


491, 235 
19, 970 
6, 950 
4, 832 
63, 529 
2, 200 
2, 500 
104, 601 
54, 392 
14, 003 


3, 119, 236 


Rubble. 


$16, 675 
18, 300 
3,115 


a.oonon..n.ons..n.. ne o ncoen.[(r0...o.on..onn..n. fono... o..oo 


Continued. 
1902. 
Crushed stone. 
Dressed Rond- Railrond |conerete Ganister.| Riprap 
making. ; ballast. : 
TERA doses swe $200 nia $8, 727 
PR LR A A REOR 4,800 
1,420 |... $38, 475 6: 21 sez 415 
123,240 | $37,750 4,000 | 146,000 |........-- 71,090 
15,267 |........-. 65,000 | 6,008 |.......... 2, 347 
AT M RUM IR FP pee 
LR S, Men UM lees soe M PORRO OR PC eee 
AME cee IA iut anao A, obe ae 
4,100 dU CVs A PA 1, 000 
6, 564 A AA A qus E Santa ias 450 
75 750 Lass cun | A ev enEERRS 
2,080 |.........- 42,050 |...LLLsse- AA PS 
b, 600 b, 000 SIMAO AA nr ru RET 
PA 10 4, 500 1,455 |... e 65 515 
96,595 | 256,273 |.......... 40,256 |... tdeo ER 
23 600. O A A N, 800 
70, 935 5,400 |.......... 15,699 AA 4, 061 
15: 920 AA 900 450 |.......... 845 
61.158 PA s wndaahm eis GOO lass ves us 3, 795 
24 AA ¿e A A 
81,145 PO PARO 80. 880 AA AA 
2, DY AAA AI AA AA viua bati coed 
271, 430 50, 447 3,795 5, 310 noia 5, 452 
4:000 in ll e 
211,972 | — 1,554 75 | 6,675, $1,695| 21,853 
———— athe L UM 1. voee n PA eens 
1,425,724 | 30,742 | 129,691 | 18,972| 92,471 62, 927 
22. 192 d: eR S 168 una dal az 3, 652 
PA A ASA A A «as eR 
28, 000 16,300 |... Sees 25,907 |...... — 59, 919 
WOOO Ie A exe ke PA e Vase exces ede 
NAO PA A A Pere s dca mo 
Ib. 225) ossa sey A AA PA 8, 000 
193,157 | 8,996 |  8,685| 12,361 |.......... 8, 323 
85, 353 83 630 51 | 18,534 5, 436 
26,448 | 25,000 |.......... 9,162 |.......... 332 
2,888, 248 | 442,113 | 347,869 | 326, 467 112, 600 269, 269 
Paving. | Flagstone.| Curbing. Other. Total value. 
ues A A E 92/862 $42, 706 
re. A A 240 107, 910 
$9, 810 $2,979 | $14,878 180 85, 917 
A RO AA PR gs 462, 328 
718 101, 486 42, 607 1,614 866, 161 
IN esuass A eae etes dece uas itouce AA 128, 579 
1, 250 
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Value of sandstone produced in the United States in 1901 and 1902, by States and uscs— 


| 


Continued. 
190 2—Continued. 
State Rubble. Paving. | Flagstone. | Curbing. Other. Total value. 

e A $5,820: A EE ieee EEEE A iud | $13,777 
Dinos ds 2, 925 $2, 400 $160 loea $405 32, 200 
Indiana ................... 1, 069 240 120 $4,585 |............ 37,593 
A Keen Rex Oy LOE i etes ra RR VD esee tuc eats 1, 225 15,061 
KansaB8.......v e or tr YS 6,162 275 21,124 23,561 100 105, 509 
Kentucky ou oe eov etresates eus 1,075 7,420 4, 900 6, 700 125, 470 
Maryland eec ares A en E TR REED rERi RETE EST 650 15, 405 
Massachusetts ............. 1,0001. uero a Cog ny a Wee AO EE 487, 366 
Michigan.................. 21 899 icc age Ere E PA Ex Ens heres! cud qu s 1885, 073 
Minnesota................. 29, 35] 140, 726 225 43, 659 6,620 347, 472 
Missourl................... 3,001 l.sooesessess 881 1,710 1,500 56, 990 
Montana .................. 4,462 ai 390 2, 435 7,940 85,152 
Nebraska.................. A A A E ENS 168 
Nevada.................... nion Mo —X 1D: RD Dro San 6,115 
New Jersey................ 59. 771 PA 2,200 AA 623 406, 726 
New Mexico............... 50 360 156 950 1, 250 12, 291 
New York ................. 18, 583 264, 858 230, 158 272, 831 6, 826 1, 408, 699 
North Carolina............ A A vives Scar eee ss exe eet eee 4,825 
ON lOs 44, 471 750 664, 659 43,077 14, 135 2,078, 754 
Re E RUE E NE CMM " 
OTegot (2 cover Ere 
Pennsylvania ............. 202, 295 26, 985 104, 521 174, 184 40, 461 2, 800, 108 
Bouth Dakota ............. 24, 447 39,260 2. 2 sss deme 500 600 110, 789 
Tennemee eos es A oves ues A QU RENS E ERR 120 7,670 
Texas coser leticebB ITA 7,000 A AA 22,850 757 165, 565 
Utah etc ioa O Se TOS S Pe 35, 000 2, 200 4,010 7 105, 011 
VIFglniR c cese ere seas ee EPIS A A O ved xx eod 2,500 
Washington ............... 9,000. ites c ncn eoa ut race A ra iaa a wees 30, 725 
West Virginia ............. 79,030 |............ 2,745 15,635 |............ 423, 532 
Wisconsin ................. 29, 760 rias 112 12,575 207, 086 
Wyoming... dae 10, 096 5, 000 600 Oe eter wets 90, 691 

Total 645, 619 927,617 1,142,699 | 672,654 106, 780 10, 601,171 


The following table shows the value of the sandstone production in | 
the United States from 1898 to 1902, inclusive, by States: 


Value of sandstone production in the United States, 1848-1902, by States. 


State. 


S.e.e.rnonon. pora... oo 


e" ..n. e. onn.a so 


Illinois 
Indiana 


ce... <.....k.e...eonn.n..n.oo 


"9097.99 


e. <-.0.0000..9..... 


| 1898. | 


| 1899, 
a $27,882. $71,075 
ARTE 57,444 , 4,168 
SINE ere 24, 825 73,616 
PEES PERA 358,908 | — 261,193 


89, 637 129, 815 
215, 733 271,623 


poe. .n.n. nen. ron nn. no sonoro nonns[anano.s..o.oo 


aa nn on vosno.«oenajoesnonosnsonasoao[aorocnononsocoss.. 


16,133 
35, 636 


1900. 


$7, 132 
64, 000 
104, 923 
200, 090 
119,658 
192, 693 


| 
1901. 


$5, 680 
202, 500 
62, 825 
301, 025 
237,331 
146, 814 


.“..o.n...n.o. e on» 


as... nn... <<. <<... <00. 0. ..000:0000000.:...0..x.0.00.0x.0..-..n.ennjocncacosasnonaoas [en oo nn nc ¡nooo nsonsa.so. 


$42, 706 
107, 910 
85, 917 
462, 328 
366, 161 
128,579 
1,250 
6, 688 
13,777 
32, 200 
37,693 
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Value of sandstone production in the United States, 1898-1502, by Statea—Continued. 


State. 1895. 1529. 1900. 1901. 1902. 

IOWB e A IA $7,102 $24, 348 $19, 063 $14, 341 $15, 061 
A d vé EIS eee Seer 19, 528 49, 629 55,173 49, 901 105, 509 
Kontueky tr de 72.525 119, 982 56, 178 105, 259 125, 470 
Louúisiäña os hou dee C sd 200, 500 a 226, 503 PIN 192 AAA state sidus 
Maryland secede etis RAPERE IAEA RR AUR 13, 646 ?4, 426 6, 655 4,516 15, 105 
Massachusetts .....................leellu. 91,287 131, 877 153, 427 247,310 487, 366 
Michigan: ida 222, 376 320, 192 238, 650 174, 425 188, 073 
MinnesotA sedis ox E EXE EAE FE E exea 175, 810 294, 615 267, 000 246, 685 317, 472 
MISSOUTI A aO eL eX EEEAERU. CR E EVEN 48, 795 97, 602 93, 401 42,170 56, YOO 
MOntanaA ias das 3, 682 | 26, 160 59, 630 58, 439 85, 152 
A A A AN A eta eap A 915 168 
e icut eh a ches au dk nep ee oed AE A [S S ee ee 6,115 
New Jermey... 2... cc cee cee eee eee 257, 217 117,708 198, 234 244, 512 406, 726 
New Mexica io 3,500 | 1,829 PLAUT CEA 12, 291 
NOW YORK odiar 506, 133 | ¢1, 218,053 | 01,467,496 | 01,331,227 | 01, 408, 699 
North Carolina ............. 2... e ee ee eee 9, 100 10. 300 27,210 11,682 4,825 
AAN 1, 494, 746 1, 775, 642 2, 233, 596 1, 929, 180 2,078, 754 
OK TAN OMA Pire l 05,309 
ORON A exe dM ee» ES ESFCERCEERTUE EA 7, 804 4,153 5, 450 531 
Pennsylvania .... eco tr reu 478, 451 €717,053 | 1,050, 248 | 02,063, 082 |. 02, 800, 108 
South Dakota.................. eee eee eee 9, 000 18,325 "12,675 17,647 110,759 
Tennessee ................... re ee Cer ee ere re S qt EET 11,300 10, 342 7,070 
OK ASS cpr A Ro us quU e 71,190 35, 738 37, 038 111, 568 165, 565 
A cea ERE ENSE ine 15, 752 29, 091 66, 733 88, 919 105, 011 
MIDI rar 8, 000 6, 000 5, 303 2. A0 
Washington ec" "e 15,575 58, 395 68, 133 89, 174 80, 725 
West Virginia .... 2 oer acacia 14, 381 33, 860 72, 435 103, 010 423, O32 
Wisconsin ..........eeeee cee enne 80, 341 132, 901 81,571 00, 425 207, 086 
WJI OD DB ie | 6, 382 32, 583 | 27,071 54,145 90, 691 

Til Wl ERE TEE 4,724,412 | 6,362,944 | 7,149,300 | 8,138,680 | 10,601,171 


aIncludes small amounts for Idaho and Nevada. 
b [ncludes Mississippi. 
cIncludes bluestone. 


The following table shows the value and uses of the bluestone pro- 
: duced in New York and Pennsylvania in 1901 and 1902: 


Value and uses of bluestone produced in New York and Pennsylvania in 1901 and 1902. 


1901. 


LJ 


Gutter Coping, 


- 
Building Flagging. Curbing. ánd steps, sills, Other Total 


State. "urposes, | urposes.| value 

purposes. crossings. land lintels, Pe : 
New York ................... $156,091 | $230, 453 | $206,455 | $32, 466 $164,296 | $48,363 | £x38, 124 
Pennsylvania ............... 103, 718 87,008 42, 747 12, 189 35, 044 45, 651 326, 357 
Tol. nc 259,809 | 317,461 249, 202 44, 655 | 199, 340 94, 014 | 1,161, 481 

1002. 
Building Crushed | Other - 

State purposes, Flagging. | Curbing. stone. purposes. Total value. 
New York ................... $302, 947 $203, 743 $152, 241 $28, 817 $9, 935 $6097, 718 
Pennsylvania ............... 177,296 92, 469 69, 556 90, 209 36, 252 465, 812 


Total ccce Guesecter 480, 243 296, 212 221,797 119, 056 46,217 | 1,163,525 
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The production of slate in 1902 increased in value from $4,787,525 
in 1901 to $5,696,051, a gain of $908,526. This increase was princi- 
pally in Pennsylvania and Vermont. California, Georgia, Maine, 
Maryland, and New York also increased, while New Jersey and Vir- 
ginia decreased in value of production. Minnesota reported no pro- 
duction in 1902, and Arkansas was added to the list of producers. 

The increase in production was from 1,304,379 squares, valued at 
$4,114,410, in 1901, to 1,435,168 squares, valued at $4,950,428, in 1902, 
an increase in quantity of 130,789 squares, and in value of $836,018. 
The increase in value of mill stock was from $673,115 in 1901 to 
$745,623 in 1902, or a gain of $72,508. 

The increase in the average value per square of roofing slate pro- 
duced in 1902 over that produced in 1901 is quite noticeable, the aver- 
age value per square in 1902 being $3.45, while in 1901 the average 
value per square was $3.15. The highest average value in 1902 for 
a State production was $8 per square in Arkansas, and the lowest was 
$3.30 per square in Pennsylvania. 
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The following tables show the value of roofing and milled slate pro- 
duced in the United States in 1901 and 1902, by States: 


Value of roofing and mill slate produced in the United States in 1901 and 1902, by States. 


1901. 
: Roofing slate. Value of S 
tatc. m 
Number value. 
of squares Value. stock. 

Cato mia o eost DEN DU eR EE eu d LU e 2, 500 $18,608 |............ $18, 608 
GOOTRIB odes es eo O uu ES uM ee 800 3,000 |...........-. | 3, 000 
Malien oes ys a ae eee tee aaae ee 20, 791 111, 295 $91, 030 202, 325 
MATS IAN obo hoarse it EFE 20, 153 104, 781 1,017 105, 798 
Minnesota eo cer bon REREI E hee se ee aed O A 1, 400 1, 400 
New JersOy A a ots Bae ae SERRE LEAN Rcs 7,500 80,000 |............ 80, 000 
NOW Yorko une M Ea x a.na a tees 15, 786 91, 805 9,155 100, 960 
Pennsylvania At 853,028 | 2, £91,625 392, 639 2, 984, 264 
Vermolib- 5. oe o tute E Sed 330, 191 984, 317 177,874 1,162, 191 
VIrglhili aloe cern A add D ERA 53, 630 178,979 |............ 178, 979 
Datalink coach tnt ea ela A a al 1,304,379 | 4,114,410| 673,115 | 4, 787, 525 


ATKADSAS 5. ore x vus duke d E esac OE PEU M wk Rok | (a) (d). O Re (a) 
CAMION poet eet ia SE Etant e eatenus (a) KE EM Uoc (a) 
(GGOTEIB (24221 do csepleidu iE IU RR IO e Eua a (a) (d) ' .lhaxsessexexe (a) 
MAINE as a us deb se das uds ote aae tes 26, 468 $143, 832 $62, 726 $206, 558 
Marylanda doo vedo yv EE oen Ed Lusto Ez e ete e Ue ya idet ed i 22, 569 117,155 929 | 118, 084 
New Jersey An |! (a) o NE (a) 
New YOLK ori oot rake cs irae eaa uus Me Od pur den. di s | 21,165 116, 628 10, 090 126,718 
Pennsylvania ......... vufedams ases da ETE PR REO quie. | 908, 206 | 3,001, 545 545, 777 3, 547, 322 
Vermont 5045 cree oval a a i v a ree ee n ies 400,029 | 1,338, 817 126, 101 1, 464, 918 
WAT EE 42, 731 160,951 |............ 160, 951 
Other States b wi cocci circa RAE PN RS 14, 000 71,500 l4 5 v e nnn 71,500 
Toldos: usc erre i aei ese Dd Ne | 1, 435, 168 j 4, 950, 428 745,623 | 5,696,051 


a Included in the statement for Other States, 
b Includes Arkansas, California, Georgia, and New Jersey. 


The following table shows the average value of roofing slate per 
square since 1890: 


Average annual price per square of roofing slate for the entire country. 


ri dl A socero ERO NU Eoi dien $3. 09 
157) MERE OPE EEN AE IN EIE 3. 42 
UA 3.56 | 1899 ccoo 3.14 
E A TEM HN 3.55 | 1900...........20. eee mrs. 3.01 
a rl cena ae SADO Le a ee 3.15 
E ee en aa nO EN A S scehdeteer tef 3. 45 


Po D ——— tates 3. 36 
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Value of slate produced in the United States, 1898-1902. 


State. 1898 1899. 1900 1901 1902 
$99 0). Dp c aens (a) 
California ba $2, 700 $6, 642 $26, 500 $18, 608 (a) 
o S ier ecu oe ee eee eens 18.125 AA 9, 375 3, 000 (a) 
Malle 2 uod ode us Ure eel 199, 237 181,766 177,342 202, 325 $206, 558 
Marland diri R2, 240 93, 595 128, 673 105, 798 118, 084 
Massachusetts .............. ooooncocono.. OOS ce ecient sleet cick er memo pe a sees tes Ne Ree 
Minnesota .......o..oooocoooncocoommooo» m 400 |............ 700 1,400 |... 
New Or e Pm 800 (2) 13, 600 30, 000 (a) 
New York risa ad 48, 694 76, 675 62, 755 100, 960 126,718 
PennsylvaniB.....ie cesse ee eoe rcv ens 2,491,756 | 2,537,022 | 2,713,598 | 2,984,264 3, 547, 322 
A A iei cos (a) 250 A eae 
10:77 rcm (a). ilu xr A ves T 
VOIrmont MA at ende os E Eire ges 732, 684 872, 673 917,462 | 1,162,191 1, 464, 918 
Virgini ieiunii ex ARE CERE v eus 150, 946 183, 110 190,211 178,979 160, 951 
Other States A retur pesi na na ee 11:290 h sax este ES IANUE b 71, 500 


Toll iosseuex vA AR 3, 723,540 | 3,962,733 | 4,240,466 | 4,787,525 5, 696, 061 


a Included in Other States. 
b Includes Arkansas, California, Georgia, and New Jersey. 


EXPORTS. 


The export trade in roofing slate, which rose so precipitately in value 
from $780,112 in 1897 to $1,370,075 in 1898, and which had decreased 
up to 1901, showed a slight increase in 1902. In 1902 the value of 
roofing slate exported, as shown in the figures of the Bureau of Statis- 
tics of the Department of Commerce and Labor, was $945,352, an 
increase of $47,090 over the value, $898,262, given for 1901. The 
chief exportation is to Great Britain, to which slate to the value of 
$731,556 was sent in 1902. In 1898 the value of roofing slate exported 
to Great Britain was $1,213,377. Exports of slate to British Aus- 
tralasia, which have been increasing for the last four years, are nextin 
value, amounting to $79,319 in 1901 and to $121,921 in 1902. The 
exportation to Denmark is next. Beginning in 1898 with $8,150, the 
value of roofing slate exported to this country has since risen to 
$47,957 in 1902. 

Most of this slate is shipped from New York, Philadelphia, Balti- 
more, and Boston. 
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The following table shows the ports and customs districts from 
which and to which slate has been exported since 1893: 


Exports of slate from the United States, showing ports and customs districts from which and 
to which sent, from 1893 to 1901. 


Port and customs 1893. | 1894. | 1895. | 1896. | 1897. | 1898. 1899. | 1900. | 1901. | 1902. 


district. 
Baltimore, Md ..........]......]......]...... $9, 860/8101, 581) $170,916| $99, 083 $110, 0498135, 5718240, 734 
Bangor, Me .............|...... $115/...... O A RARE EE 57 1,144 419 
Belfast, Me a eere ENSE 375 
Boston and Charlestown, 

DAS ———A $1,086,...... $113 609| 1,020 385| 40,622. 65,531) 93,972| 48,299 
Newport News, Va ......]......]......]...... | "MC 18,170 65,790| 42,220| 19,950 12,910 6,650 
New York, N. Y ........ 36, 306 19, 691,31, 092 242, 559 557, 099, 986, 638) 968,395! 692, 288 388, 590) 374, 264 
Passamaquoddy, Me....]......[...... 199 2:023 120: xs | ear cae naa aree bs estes 164 
Philadelphia, Pa........]......|......]...... 2,3001 94,865] 136,916| 205, 779} 150,254| 236, 090) 243, 701 
Portland and Falmouth, 

MO. sire A esee Lose eel acces cetus dU cover» A PS ceteros e tex vus 
Brazos de Santiago, Tex. A A AAA Batis raga or: aE A AA (nee eer er 
Corpus Christi, Tex .....]......]...... 105 lin AAA A PA 44 
New Orleans, La........l...... OST usas ssec ikke at pax ace Ree orem Fonte A e PETE 
Paso del Norte, Tex.....|...... A sauce A ran bte ess dl A d eet 20 
Puget Sound, Wash.....]......]. .....]......]...... -]-- ee eu 22 Od cased: 1,436| 1,343 
San Diego, Cal cocco A A O A ns ducens uii aceti A xx eee sad 
ATIZODB ooo r A cated ol E A A oul aaa ot oec bs eos ee O ES 20 790 
Buffalo Creek, N. Y..... 13, 428/13, 696) 4,748) 5,903, 2,378 4,141 6,364,  6,584| 19,193) 18,014 
Champlain, N. Y ....... 869| 1,869} 1,961) 1,617 613 8,015 937| 2,3201 2,446) 6,561 
Detroit, Mich 1.2.22 ssec ene en 65 2,874) 2,427 854 129) 1,441 880/........ 
Huron, Mich............ ZU oss [suos ue ce sow cert | ire Sou ial eww es la PE E ect vasa oe 
Memphremagog, Vias lala ld lla 644 246 
North andSouth Dakota. €. 100... O [ee mns IST AAA 612 942]........ 
Oswegatehie, N. A A A A A O A ed 487 4,9151 3,702 
Vermont...........eess. 24. 133) 200 139] 1,569.........]......... ' 26 9........ 

TOUR tots 52, 012/37, 195 38, 806/266, 385] 750, 112 1, 370, 07511, 363, 617; 950, 543) 898, 202) 945, 352 
AAA O A A A ose tas caesida DE A O ues 
PTANCG AA PO A A 12,000|........ A A A Js O 
AA SS |nuseds 25 9101 5,850; 82,916 
Netherlands AAN, A O A 2, 087 25 
United Kingdom........ 1,400) 4, 800! 3, 000 197, 440) 695, 980 1, 213, 377,1, 188, 962. 813, 918] 727, 08S. 
Dennilrk 122 eon A esre A A A DN 8, 150 
Norway and Sweden....]......|]......]......]...... .].-...... 270 
Bermuda................ 1,016, 336] 1,550) 2,312, 1,395 157 
Dominion of Canada: 

Nova Scotia, New 
Brunswick, ete....) 119 445} 406) 1,278 400 ere ias 
Quebec, Ontario, etc.|14, 615,15, 858] 6, 974| 10,533) 6,977 8,147 
British Columbia ...|......]......|......]. ......]------.- 22 

Newfoundland and Lab- 

TO peana dl sais A A A ena RES 
Central American States: 

COSTER AA ves A O A A A PA A are e 
Guatemala aislar la 1,755 
Honduras...........]...... DEG sone ceeds A O I wee cess AN raa Rd uve boe; Race 
Mexico unica 22| 621| 488 821 150 1,872 
Miquelon, Langley, etc .]......]......|. .....]. ......]---- ---- 85 
West Indies: 
Britishiz. ose roe 3, 803| 4,419| 1,159| 1,860 2, 356 
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Exports of slate from the United States, showing ports and customs districts from which and 
to which sent, from 1898 to 1901—Continued. 


Port and customs 
district. 1902. 


— — — o | o rr ef J ef ee 


British Australasia ..... 79, 319| 121,921 
Hawaiian Islands.......|......]......]...... s 60h22]. ——— i i AAA AA leri bao 
British Africa........... 679 
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MARBLE. 


The marble production of 1902 was valued at $5,044,182. This is 
$78,483 more than the value of the production of 1901, which was 
$4,965,699. Theproduction in Arkansas, California, Maryland, Massa- 
chusetts, Montana, New York, Oregon, Pennsylvania, Tennessee, Utah, 
and Washington increased in value, while the production of Georgia, 
New Mexico, and Vermont decreased slightly. Alabama and Connec- 
ticut, reporting no production in 1901, showed an output in 1902; 
and Alaska and Arizona reported no production in 1902. The pro- 
duction of Missouri and Oregon was small, and is included with the 
limestone figures for those States. 


The following tables show the purposes for which the marble of the 
various producing States was sold by the quarrymen in 1901 and 1902: 


Value of the marble product, by uses and States, 1901 and 1902. 
1001. 


Orna- Monu- 


State. Rough. | Building. mental: |. mental. Interior. | Other. Total. 
AIBDBIHE 1 dr hone cece AS IEA A ries aie Se be ead PA T cau 
Alaska ..............-... A A ie mE ed eat note le o eo aa arem $4, 500 
ATIZODA .21:::: 9 09294 SOO |. sas eaedem neues cs A A rex aas 300 
Arkansas................ ZOO! | netic ees wes AO ol costes eux bare prat a 300 
California ............... 3, 280 $1, 550 I:BI9 A A lasua2 esu 6, 642 
Connecticut AAA O oseccus exe EP[s. Sp RT ide eases outed 
Georgia.................. 268, 761 241, 683 16, 500 $207, 305 936, 519 
A AA A A AAA A parc PCT SPOT 
Maryland................ 8, 100 ! 45,000 |.......... 15,000 |....... E nee deu. 68, 100 
Massachusetts ........... 63,556 : 26, 220 3, 700 9, 500 126, 516 
NHINSOUTI AAA no ex asus Estas sts a el beeen oes 2100.5, Loo ose soe oe ven’ 2,100 
Montani AA AA A tens, je ex Ses 1:500 $5223 Leces ec [anéce neun 1, 500 
New Mexico............. 4, 200 3, 000 300 3,100 ED eeseeeawee 10, 600 
New York ............... 2, 367 132, 913 4, 900 204, 289 879,159 
OPC RON ze saec A u e nex s omis eis DOU Liosaesicxeses s e Sitio d 500 
Pennsylvania ........... 18,078 111,069 |.......... 25, 060 | 157, 547 
Tennessee ............... 162, 513 13,000 |.......... 14,000, 305,124 |.......... 494, 637 
Utah asta A O A A A 320 
Vermont ................ 53, 892 659, 200 94,450 | 1,452, 434 A osse s 2, 753, 583 
Washington ............. 1, 600 2,958 4, 814 rE ISE E NR: S 22,816 


Total....... TEM 591, 667 | 1,236,023 | 126,576 | 1,948,892 | 1,008,482 54, 059 | 4, 965, 699 
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Value of the marble product, by uses and States, 1901 and 1902—Contin ned. 


1902. 


men- 
tal. 


AIBDRHS E Sees saeco nsi A O A O A x] esee onn eiue (a) 
PONIA: corru os A A |e eee A e eeu A n eite de A osse n oe rix 
AVIZONG oci che A A A leew erate see rz PS O A O eve Re Rx 
APEHRDRAH 102.1129 A A ce seen tne en Roe O A A O A (a) 
California............. $13, '$19, 700|. ......... $92, 298 
a io O sents casses O a] ca decus A lexus soe a Ia matus (2) 
Georgia ............... 850, 000/166, 017, 81,000) $50,000: 7,500:....... 660, 517 
MSry ANG AAA A O eel seca A A O A caius (a) 
Massachusetts ........ O06 MBR A O 1 e E 165, 489 
E AAA A PA eee A A O ea aoe | Ge deen A oerte es 
MOBULDE AA A A A A A PRA A A e eel (a) 
NOW Mexico a bos lala (a) 
New York.............! 88, 230} 75, 3421 8,433|  267,013/143,080| . 200/.......|......o|....... 577, 298 
UA A A A A aee A O A saisit 
Pennsylvanía......... lina il 110,977) 24000 cd ls 160, 423 
Tennessee ............ 227, 337| : — 4,5001..........| 9,000....... | 618, 266 
A run) petu. RE E EOS len IS id E (a) 
Vermont.............. 353,5:4,077, 628 25,070) 433, 265/758, 3901. ...... 2, 628, 164 
Washington........... 4,000 A A “Bi A A 61, 176 
Other Statesc......... 36,997, 40,819, 2,103 63, 780| 10,900; 1,000| 22, 549 180, 561 
Total nee e iaa ias 3,180| 1, 038, 802/956, 870| 7, 3001079, 913| 71, 024| 16, 24475, 044, 182 


a Includes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 
b Production of Missouri and Oregon included under report on limestone. 
c Included in Other States. 


The following table shows the value of the marble produced in the 
United States from 1898 to 1902, inclusive, by States: 


Value of marble, by States, from 1898 to 1902, inclusive. 


AA A levee ipa GOO 1.52 ote genes (a) 
Alüskü o Tren E A A A $4,500 |... oues. 
ATIZONG eR Dc TE m 5, 000 300 aida 
ATRAS RD C "ct $3,410 0 sie 300 (a) 
California iaa de $40, 200 6, 500 17,500 6, 612 $92, 298 
Colorado lata A A nct e ties 
Connecticut nr A a cot euer rra ee RENS (a) 
CODE deoa n pode uade eae ee 656, 808 742, 554 631, 241 936, 549 660, 517 
TANG 2:2: E eee nei ieee Cos el sera Rei 4,4001. cie 120 eaters Selita setae’ 
Maryland. coito dci 120, 525 77,000 70, 000 68, 100 (a) 
Massachusett8S......ooooooooommmmmoomomo.. 88,210 59, 416 130, 735 126, 546 165, 489 
MUISSOUTL tr lla 900 2,100 lucas das 
O O eR SEA kee? 1, 200 1, 500 (a) 
New MexilcO.e eu see ote eee oes alse d seas Uae MF EE 4, 600 10, 600 (a) 
New-York canicas tutte ERIS 342, 072 338, 816 332, 518 379, 159 577, 298 
A A ements ease A A ortesth DUO Tina id 


a Included in Other States. 


Value of marble, by States, from 1898 to 1902, inclusive—Continued. 
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Other Stated coco is e A, O ene OY ee wee A A 


a 384,705 
2,355 


4,837 


424, 054 


A SA —— A ————— A os 


State. 1898. 
Pennsylvania .............-. cce eee eoe $39, 373 
TENNEMEA c cc cesse ERR Vere PR ETE 316, 814 
quiu fp 
Vermont ce RE taa 2, 067, 938 
Washington 2: o corse cese Rn Rare ba x n 3, 600 
TOMA bits 3, 629, 940 


a Contains small amount from North Carolina. 
b Included in Other States. 


4,011, 681 


cIncludes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 


The following table shows the various uses to which the marble 


quarried in 1898, 1899, 1900, 1901, and 1902 was put: 


Distribution and value of output of marble in 1898, 1899, 1900, 1901, and 1902 among 
various uses. 


Use. 1898. 
Sold by producers in rough state......... $690, 240 
Dressed for building...................... 968, 353 
Ornamental purposes .................... 23, 904 
Dressed for monumental work........... 1, 618, 742 
Interior decoration in buildings ......... 304, 714 


IA sc iwi nc l ease eedeuntian se p 28, 987 


1899. 


$610, 535 
1, 176, 208 
92, 942 

1, 650, 155 
389, 040 
62, 801 


4,011, 681 


1900. 


$191,513 
1, 080, 969 
13, 754 
2,019, 474 


555, 092 
106, 151 


4,267,253 | 4,965, 699 


1901. 


$591, 667 
1, 236, 023 
126, 576 
1, 948, 892 
1, 008, 482 
54, 059 


1902. 


$2, 276, 629 
1,038, 102 
7, 300 

956, 870 
679, 913 
85, 268 


5, 044, 182 
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LIMESTONE. 


The limestone production in the United States in 1902, including 
limestone for blast-furnace flux, was valued at $30,231,003. In 1901 
the value was $26,406,897, a gain in 1909 of $3,894,106: In 1901 the 
increase over the value for 1900, which was $20,354,019, was $6,052,878. 
This shows that, although there was a considerable gain in the pro- 
duction for 1902, the increase was very much less than the increase for 
the previous year. 

Of the 42 States reporting a production in 1902, 29 showed an 
increase in value of output, and 13 a decrease. In 1901, 41 States 
reported, 35 with increased production, and 6 with decreased pro- 
duction. In orderof importance Pennsylvania, Illinois, Ohio, Indiana, 
New York, Missouri, and Wisconsin give the largest value of pro- 
duction. The output of these States for 1902 was as follows: Penn- 
sylvania, $5,420,987; lllinois, $3,222,608; Ohio, $3,201,718; Indiana, 
$2,865,691; New York, $2,419,121; Missouri, $1,697,139; and Wiscon- 
sin, $1,351,058. 

In 1901 the rank and production was: Pennsylvania, $5,081,387; 
Indiana, $2,993,186; Illinois, $2,793,837; Ohio, $2,606,502; New York, 
$1,738,716; Missouri, $1,362,272, and Wisconsin, $1,225,448. From 
this it will be seen that while Pennsylvania kept first rank for both 
years, Indiana went from second place in 1901 to fourth place in 1902, 
Illinois from third to second, Ohio from fourth to third, and that the 
other States remained the same, New York fifth, Missouri sixth, and 
Wisconsin seventh. 

The State next to these in rank in 1902 was Minnesota, with a pro- 
duction of $830,857, and in 1901 Iowa with a production of $777,484. 

According to the uses to which the stone was put in 1902, the rank- 
ing States and the values of production were: Duilding stone, Indiana, 
$1,813,577, and Illinois, $640,443; flagstone, Indiana, $75,659, and 
Illinois, $70,491; curbstone, Indiana, $117,077, and Wisconsin, $50,251; 
lime, Pennsylvania, $1,329,095, and Ohio, $1,082,277; crushed stone, 
Illinois, $1,220,772; Pennsylvania, $1,136,832, and New York, $1,085,- 
458; limestone for flux, Pennsylvania, $2,461,426; Ohio, $630,325, and 
West Virginia, $268,059. | 

Under stone used for **other purposes" is included stone for chemi- 
cal purposes, marble dust, paving stone, monumental stone,.limestone 
used by glass factories and by sugar factories, and for various purposes 
not enumerated. 

The total value of the limestone used for building stone increased 
from $5,219,310 in 1901 to $5,563,084 in 1902, or $343,774; the value 
of lime increased from $8,204,054 in 1901 to $9,335,618, or $1,131,564; 
the value of crushed stone increased from $5,271,642 in 1901 to 
$7,152,730 in 1909, or $1,881,088; the value of blast-furnace flux from 
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9,319,672 long tons (estimated), valued at $4,659,836 in 1901 to 
12,139,248 long tons, valued at $5,271,252 in 1902, a gain in value of 
$611,416. 

The following tables show the value of the production of limestone 
in the United States in 1901 and 1902, by States and uses: 


Value of the production of limestone in the United States in 1901 and 1902, by States 
and uses. 


1901. 


Crushed stone. 


Building ng | Riprap 
State or Territory. purposes. dees: rubble, etc. EN ps orta Concrete. 
Alabama .................... $42,696 |............ $290: IN lee cee n ces $2, 500 
Arkansas .................... 3, 466 $1, 020 820 31,000]. coil 
California ................... 1,500 |... ee 6, 366 145, 225 $60, 900 5, 023 
COIOFfSdO A A note av 3,141 100.1 cose A RS ee 
¡AS one pde ea Dom pete dts 6, 250 8, 670 P Av). LM Se 
Georgie. e olia A — A eese ees arbos voters 9, 860 3, 721 
Idaho. li owe O UO aic eei e s DNI esposa ep tenons 25 
Ilinois ....——— es 101, 410 477, 435 452, 143 478, 452 225, 151 
Indiana ..................... 149, 363 61, 526 181, 696 29, 042 15, 002 
TO What 8, 117 85, 342 83, 065 80, 562 70, 285 
Kansas ........... [T acta NE RD 16, 872 27,147 14, 329 107, 904 15, 050 
Kentucky ................... 10, 697 5, 500 60, 423 29, 622 9, 370 
Maryland.................... 1, 796 420 43, 887 8, 000 1, 776 
Massachusetts ...............| 74,24 |............ 458. A [vx xs ope eis 150 
Michigan .................... 380 h, 098 31, 605 18, 200 75, 643 
Minnesota ................. 20, 773 39, 477 17,918 200 2, 150 
Missouri ..................... 78, 197 56, 345 106, 435 116, 293 73, 742 
Montana .................... 30 AAA ee actae even S eee Bake 
Nebraska .................... 810 26, 312 10, 904 5, 026 91, 380 
New Jersey .................. 61 750 1,275 650 | ............ 
New York ................... b, 055 13, 997 188, 277 146, 077 298, 530 
North Carolina. vov eoi eeu lr [ists ets 1:008 A saw es RA 
ODIO uve ler ERE e paxil 13, 869 41, 451 489, 940 299, 599 64, 347 
Oklahoma................... 2,716 600 9 24,925 |i. 5e us 
OTC RON: 2 uas Pep cias Eod cease A | exustus nav [eti ct res 12,000 |... sre 100 
Pennsylvania................ i 7,321 39, 291 221, 082 273, 260 252, 603 
South Carolina «oia ico xui Res bo m pue tud aig era mt AAA PS 
South Dakota................ 22D. A A A A ree videa asque 
Tennessee ................... 40, 258 775 2,915 1,760 35, 425 4, 935 
a O Eoi a 45, 630 3,117 7,215 3,900 |............ 5, 350 
A eve EL Ed 06,020 |. Loves AAA da esum ida aoo. AAA 
Vermont .................... A ce cx Ee eR BIO Ls ce coco ctn aote e utes 
Virginia 1 ti 2270 Reet ee 27, 650 100 695 2, 065 
Washington dier A A ARA e rac eb AO 810 
West Virginia ...............]............ 2B cessus v ues 125 75,000 | ............ 
Wisconsin ................... 263, 687 46, 671 97, 213 222,177 6, 500 40, 052 
WyomlnDg oro ce eyes Sh es cee taut aici eium 100 yates en Inga ird 25 


————— | ——————— 4 — ——————— a_a | ——————— 


Total it b, 219, 310 463,975 | 1,024,059 | 2,298,286 | 1,758,541 1, 214, 816 
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Value of the production of limestone in the United States in 1901 and 1902, by States and 


uses—Continued. 
1901-Continued. 

State or Territory. Lime. eto ue Flux dx Total 
Alabamib be extis EX $201, 556 $150 $354, 267 $18, 000 $619, 423 
ATIZOG eo Coens sean EUER V MO ters duties O reae TOES 300 
Arkansas ............ 2.00 eeee 62, 163 830 loses uer oe nae ats Ge teas 68, 319 
Califonia ocn 343, 625 2, 836 47, 830 82, 150 645, 455 
Colorado sica ER EE de 102, 466 4, 480 121, 839 13,773 245, 799 
Connectleut........oooooomo.o... 139,374 38 LOI 82: E EE EV 140, 424 
Flórida P 89, 150 DO. A lacet me eee 51,870 
Georplü zo oes xe e be suis 6D SRS Lolo ee AS 85, 629 
A x VR eC RETeS ZO HOG? AA NA 21, 251 
JIMNOÍS us MN 2. 103, 729 66, 550 2, 793, 837 
Indiana sido rrr Rx 223, 34U 1, 200 193, 169 15,311 2, 993, 186 
WOW ur bIoL ERR P EV oe aeons 221. 1007 A v aya EE S 5, 862 777, 484 
Kansas ie c pA E ce Io ER A tote eres SEE 601 478, 986 
Kentucky corps coda D2290 etes ie tusbn ut 6, 998 5, 242 199, 567 
Malicia 709, 251 500 is os atc bs 715,272 
Maryland ...................... 307, 657 4, 007 700 ler 382, 381 
MarsachasettS......o.ooooooooo... 234,261 ede baa 1, 813 108 244, 039 
MPICTu Li tras 136, 160 136, 173 13, 488 101, 399 565, 981 
Minnesota...................... DO PEE tte eyo e RD aA ERU ui ME 9, 675 622, 778 
Mis ouri ccs ice Soo tee DAN, OAD vse oun eee 7, 607 5, 958 1, 362, 272 
Montana siiis e Re RI IRE 22:200. A m 113,250 {sacs eo e s 143, 866 
Nebraska cnica cca 500 4, 281 10, 640 850 154, 717 
New Jersey..................... 62, 707 1, 708 40, 587 199, 540 309, 738 
New York:.cccciectsce eee es 631, 358 46, 327 16, 190 132, 881 1, 738, 716 
North Carolina ................ B MUS ee ese elope cide sed one ET 8, 266 
OO sc do e taGpecr vi ase 726, 883 24, 822 550, 346 53, 856 2, 606, 502 
o raodo A vene Eta secs niesi weenie 500 82, 497 
A rn 12:199. | a eo ease Seul electam eeu y locate dedere 24, 520 
Pennsylvanina................... 1, 249, 996 151, 104 2, 243, 692 460, 116 5, 081, 387 
Rhode lsland................... nri. 2 MC oes PAD osos T 38, 030 
South Carolina ................. ZT DU cesis Cosas rye EDD MED unes deu diac 28,500 
South Dakota .................. ¡EE 39.129. A 53, 780 
Tennessee .....ooooooomoomoooo.. 181,219 dd duy 62, 640 1, 000 330, 927 
juo Cr Mem DJ. OT |S ri bes 50, 294 565 209, 658 
Uti sure 36,910 1: 5 iere eats 34, 588 750 78, 900 
Vermont dd 204,400 |.............. Of p 205, 158 
VIBRA e 220,010 12. eee uus 243, 585 42, 750 539, 128 
Washington .................... 210, 341 6,192 16,514 7 234, 587 
West Virginia .................. 10,797 ies rn 352 HM iras 447, 019 
Wisconsin ......oooooomomoooo... NE c Dn 23, 682 2, 906 1, 225, 448 
WYOMING ees ke eR ERRARE AA 1:215: |o d o Sete tota ics o aa een eee 1, 340 


'Totülo 2252 cias S, 204, 0/4 392, 976 4,659,836 | — 1,171,045 26, 406, 897 
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Value of the production of limestone in the United States in 1901 and 1902, by States and 


State or Territory. Uae Flagging.| Curbing. 


uses—Continued. 


1902. 


Stone 
sold to 
lime 


burners. | making. 


Crushed stone. 
Road ROM Concrete. 


eS | SS ES | NS A N 


Alabama........... SIL dOR oce ok ee $1,275 | $235,568 
Arkansas .......... | 1,900 |. cae hoe 1,500 82, 853 
California.......... 17,250 ogee eee: 250 395, 995 
Colorado. noces ever sutelo ru ref OE tenn 46, 345 
Conhecticut.... A e ue e Rr rr RR 203, 899 
Florida ............ 11:000. AAA A 37, 963 
Georgia ............ 4,295 | $17,500 .......... 71, 724 
AAA A O A 13, 049 
llinois............. 640, 443 70, 491 39, 296 485, 644 
Indiana ............ 1,813,577 | 75,659 ¡ 117,077; 312,189 
l0W8......eeienul- 196, 009 6, 893 2, 374 114, 051 
Kansas............. 175, 374 7,315 5,675 7,358 
Kentucky.......... 124, 467 1,305 45, 773 15, 893 
DINING. 4205565 cc A dees EEE 742, 132 
Maryland.......... 16,953 cece etc 1,575 326, 417 
Mussachusetts...... T2 378 Texas und d eae 324, 480 
Michigan .......... 58, 707 200 489 208, 232 
Minnesota ......... 451, 368 25, 481 7,260 75,870 
Missouri ........... 429, 115 536 | 32,444 | 515,780 
Montana ........... 6,375 1,400 ;.......... 8,775 
Nebraska .......... 46, 910 150 | 85 150 
inu tine Inu | NRI 2, 800 
New Jersey ........ 4.490 | eL is eR eso wEE ERES 123, 478 
New York.......... 480, 141 3, 420 | 857 | 561,228 
North Carolina... |e. esl leoi re eue 2, 090 
ODÍO nice 329, 808 5, 604 4,718 | 1,082, 277 
Oklahoma ......... 22, 562 7,783 4, 510 25 
AAA A reped uu ue e 20, 133 
Pennsylvania ...... 209, 215 3,971 | 4,572 | 1,429, 643 
Rhode Island ...... 
South Carolina..... | DU eee emer yee AM 
South Dakota ...... ID ise st [uie sita 21, 300 
Tennessee ......... 57, 399 180 3, 257 235, 615 
TEXAS LL ieee see 69, 327 6, 620 8, 700 82, 500 
Ulli. onec "ALL LL a ias 99, 463 
Vermont ........... 4,500 Les ere Rn v 219, 306 
Virginin ........... 411355 a uus eis kt 241, 984 
Washington os «deze A aonane 186, 070 
West Virginia...... 25 400 |.......... 181, 608 
Wisconsin.......... 296, 995 6, 780 50, 251 049, 357 
Wyoming .......... OP RE. A 2, 250 
Total........... 5,563,094 | 241,688 | 331,968 | 9,335,618 


A. $7, 890 
OUR: 15,510 
AA 900 
8501 |. od AAA A 
ETE: 9, 658 
FORES 588, 796 
FATTO 180, 188 
95 | 103,074 
SOM RE 18, 598 
MUS 125, 048 
5, 834 74,200 | 17,161 4, 600 
ile kale REELT AE PEC 1,093 
98,000 | 56,261 40, 810 49, 430 
1, 944 65,744 |.......... 62, 500 
Lale Sorte 193,327 | 141,185 | 168,229 
400 | 15,050 | 12,510 25, 182 
PRA ES A 580 
43,531 | 514,916 | 267,189 | 302,489 
ER 21: 063- I. el ete 
62,218 | 454,170 | 317,281 180, 300 
NOT ONCE AET 9,000 |.......... 
16,690 | 215,533 | 575,2 358, 578 
NONE RECON 350 |.......... 
M A A — 9,600 
FCR 8,878 | 56,817 5,518 
MOM CHER 400 18, 593 
"ET 0 OA 
ARA PSR EROR T 
SURE MOSS 7,875 11,580 
8, 760 1,455 | 153,696 2, 200 
EE PS 218,934 | 29,950 36, 593 
237,393 |2, 890, 985 |2, 661,081 | 1,600, 664 
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Value of the production of limestone in the United States in 1901 and 1902, by States and 


uses—Continued. 
1902—Continued. 
State or Territory. Rubble. Riprap. Flux. Sue Total. 

Alabami D $1, 735 $5, 72 $465,065 |............ $759, 617 
o ZZ ceci vipEX ere avec A 4.830 liil oreet $50 113, 163 
California 2-2 22:221 lie uu rn 5, 250 1, 400 5, 250 44, ^18 496, 843 
Colorado: ci lots 155, 481 1, 350 203, 700 
Cönneticüt o-se is a 1:372: AAA 205, 371 
¡A A A 2:000. A eroe acc Exe 63,571 
A A Geeta en enews Ede 56,760 lose sve ERES 111, 589 
A A abeo does ede ditt ek 2,0275-|.2.2522 9 we 15, 074 
MILI m ——————À 353, 699 154, 624 214, 881 42, 758 3, 222, 608 
IDA 22222232947 ru RE UNE E ER 37,916 15,346 187, 265 32, 171 2,865, 691 
LOW e E Eta ewe e 144, 339 32,08M E A 1, 263 649, 981 
DAL TL 79, 769 9.203 A 1,849 670, 536 
Kentucky scsi iaa 22, 500 15, 487 41,105 | 593, 747 
A EA lee ee oe 1,000 2, 000 | 745, 132 
Mary IGN ose uA E EelRiIT AOI eS AS 22 3, 263 3, 000 453, 030 
Massachusetts ......ooooooooooooommoncooooo IA MEETS 1:998 iaa 339, 349 
Mica da DNE 3, 101 5, 740 32, 246 68, 164 | 621, 380 
Minnesota iniciada ere eee sence 106, 693 $3,447 |... 1 i.e ], 150 830, 857 
MISSOURI 147, 151 43, 998 14, 065 11, 309 1, 697, 139 
MONA. ever RUE LIO ES E. ERR Secs I qe evt 8&8, 000. od 104, 725 
Nebraska occ ceca e RESI Oh chased E DA 24,114 16,515 rM 145, 473 
NOCdH A PE E A str mas 2, 800 
a An. A PA EPI 563,142 Lis 181, 650 
Now Nor yaus orena delas 95, 026 5, 806 92,849 | — 51,069 | 2,419,121 ` 
AE inii eT A A AA EOS 23, 153 
ONIOA Eo eco A A TE E tet. 2,16: 6 30, 32! 56,068 | 3,201,718 
Oklahoma DON m 2,061 50, 541 
Oregon cda ics eee UE ree eae ee ee o ccm xd nce dua tA 20, 133 
PenüsyIvBilll ou ene Ezra erra De nr RI. 98, 904 5, 420, 287 
Rhode Island... croci re 

South Carolina quc lieu eer x Rex] o sos ond zoom ho O ores od 
South Dakota... e eee coe Re VEDO a) eee 86, 605 
'Tenness00.2..52 2: 242 tenis e renes oes 2, 204 700 482, 033 
TEXAS beso ds ds 2,325 8, 000 228, 062 
¡A A A PA BA MO RRA 186, 663 
Vermont AA A leds 25) 8 rc 225, 703 
MIFEIDIE S o ca eio ea die ip emnes sensus ze ev nU Sese Ed ed 11,318 534, 113 
Wy AINE AA A A pes] uM ee ERR RS 22, 239 5,505 213, 814 
West Virginia woe. oot la : 268,059 la a e 616, 366 
WISCONSIN 59,57: 50, 946 7,412 1, 351, 058 
WYOMING: octies cit re pios cael secu taken Gal ods Be uitae 4.000 A 6, 340 


Total unit cs 1, 096, 729 5,271, 252 492,354 | 30,231,002 
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The following table shows the production of limestone in the United 


States from 1898 to 1902, by States: 


Value of limestone, 1898-1902, by States. 


Btate 1898. 

Alabama MRT——— ddaas $242, 295 
APIZONB M 1,782 
Pegct]pe p "em 54,373 
California ice 229, 729 
Colorado dacs ised iioc m AAA 109, 310 
Connecticut cion cic eer re eee 142, 057 
Florid ci 91, 330 
Georgli. e e os voce EE EE ERE PEE e ees 57, 803 
IdB BO. co ee ewes es eee ee Ata UE V ped 3, 050 
LIDO its rU ER Eabb oe es 1, 421, 072 
Indiana ...................-.--- eA 1, 686, 572 
Di; QR MORI PRI TEE 524, 546 
Kansas ONERE ET TREDECIM 305, 606 
Kentucky «o SI aos 83, 960 
MAING uie A she ews 1, 283, 468 
Mürylànd 2 A 433, 653 
Massachusetts ...................... eese 174, 522 | 
Michigais epo O 271, 523 
Minnesota................. Lees eee o 3145, 6X) 
Mio caeco iras 735,275 | 
MONTANA be Vel WERE. 63, 196 
Nebraska 78, 493 
OA O PA 
NAAA rau ER xaxa d EN 146,611 
New Y OPK A IP CIE 1, 533, 938 
North Carolina ...................020 cence 1, 605 
aC T ERE 1,673, 160 
OKIBDOMG 26 635 55 Do eue o xReROESu px 3, 000 
lg LE 7,480 
Pennsylvania ......................eeeee 2, 746, 256 | 
Rhode Island............................. 10, 215 
South Carolina .......................ses. 34, 000 | 
South Dakota....................... eese. 26, 858 | 
TOPICO ni iii 182, 402 , 
TOXHE. A O NO 70, 321 
A A Rie. 11,721 
Vermont ón rb kkk Seas 174, 150 
bili.) op 182, 852 | 
Washington .........0.0 0.0. cece nee | 140, 239 | 
West Virginia ...............Lueeeeeeeees. 56, 167 ' 
Wisconsin ca a 698, 404 | 
Wyoming: uo aa dada | 

(Total tois aia dro ass aa 16, 039, 056 | 


1899. 1900. 
$364,636 | $533, 608 
960 | 165 
71, 965 71, 407 
287,295 | 407, 489 
96, 456 160, 587 
162,388 | — 148,060 
44,002 | — 128,351 
29, 786 54, 451 
3, 325 | 34, 587 
2,065,483 | 1,881,151 
2,173,833 | 2,344,818 . 
785,576 | — 586,410 
379, 001 339, 406 
178, 861 178,252 
1,028,375 | — 691,312 
235,25 | — 317,207 
168,147 | — 209,359 
371,210 | — 425,636 
196,462 | — 441,554 
977,399 | 1,079,343 
113,715 | — 141,093 
125,017 107, 305 
153,025 | — 170,006 | 
1,545,699 | 1,730,162 
1,793,604 | 1,969,387 
50,550 ^ — 25,586 
8,000 | 10, 900 
3,088,583 | 3,800,318 
18, 239 16, 828 
17,650 38, 415 
45, 808 47,762 
208,097 | — 238,505 
100,025 | — 124,725 
6,381 12, 749 
282, 173 188, 100 | 
255,640 | — 403,318 | 
139,339 | — 249,103 
58, 802 63,701 
820,486 | 989, 685 
742 3, 065 
18,757,963 | 20,354,019 


1901. 1902. 
$619,422 | — $759,617 
300 |.........-s- 
68, 319 113, 163 
645, 455 496, 843 
245, 799 203, 700 
140,424 ` 205, 371 
51,870. 63, 571 
$5, 629 | 111, 589 
21,251 15, 074 
2,793,837 | 3, 222, 608 
2,993, 186 | — 2, 565,691 
771,484 | — 649,984 
478,986 . 670,536 
199, 567 | 503, 747 
715,272) 745,132 
382, 381 453, 030 
244,099 339, 349 
565, 931 G21, 380 
622, 778 830, 857 
1,362,272 | 1,697, 139 
143, 806 i04, 725 
154,717 145, 473 
2, 800 
309,728 | — 181,690 
1,738,716 ^ 2,419,121 
8, 266 23, 153 
2,000,002 | — 3,201, 718 
32, 497 50, 541 
24, 520 20, 133 
5,081,387 | — 5,420, 287 

38, 030 : 
2%. 500 | 71, 664 
63, 780 86, 605 
330, 927 482, 083 
209, 658 DS, 662 
78, 900 186, 663 

205, 138 205,7 

539, 128 534, 113 
234, 587 213, 814 
447,049 616, 366 
1,225,448 | 1,351,058 
1, 340 6,310 
26, 406,897 | 30,231,003 
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The following table shows the quantity and value of the blast-fur- 
nace flux produced in 1902, by States: 


Production of blast-furnace flux in 1902, by States. 


State. Quantity. | Value. State. Quantity. Value. 

Long lona. | Long tons. 
Alabama ................. 1, 001, 854 $465,065 | New York ............... 178, 019 92, 849 
California ................ 3, 500 5,250 | OhlO. cii eset ucn e y RR 1, 559, 933 630, 325 
Colorado ................. 402, 735 155, 484 | Pennsylvania ........... 5, 645, 857 2, 461, 426 
Connecticut .............. 2,942 1,472 | Rhode Island............ 950 1,190 
Georgia .................. 14, 400 5,760 , South Dakota............ 97, 768° 54,750 
Idaho A orn 2,025 2,025 | Tennessee ............... 284, R95 108, 860 
Illinois ¿cts | 483, 348 214,881 | TOA csse e en Een 38, 393 23, 432 
Indiana .................. 438, 717 187, 265 i WIR cocaine eese sac A d 118, 194 82, 840 
Kentucky ......... "TEM 86,354 15, 487 j Vermont ................ 250 125 
Maine uro eirILlRR Ex: 2, 000 1,000  Virginia................. 565, 704 220, 001 
Maryland ................ 3,651 3,263 | Washington ............. 23,917 22, 289 
Massachusetts ............ 2,732 1,398 ' West Virginia ........... 740, 901 268, 059 
O sese 58, 567 32,246 | Wisconsin .. ............. 89, 309 50, 946 
Missouri .................. 25, 115 dp Wyoming................ 10, 000 4, 000 
Montana ................. 198, 000 88, 000 | METANO ROUDOE DIG UAE 
NobraMbr enn a 8,814 4, 407 | Total nce 12, 189, 248 5, 271, 252 
New Jersey............... 110, 371 63, 142 | 


This is the first attempt that has been made to collect the statistics 
of the quantity of stone used by blast furnaces; the estimates formerly 
used were based on an average value of 50 cents per ton. This value 
has, however, been found to be rather high for some localities. The 
figures here given were obtained directly from the quarry, whether 
the quarries were owned by the blast-furnace operator or whether the 
stone was sold to the furnace. The value given is the value of the 
stone at the quarry. 
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CLAY-WORKING INDUSTRIES. 


By JEFFERSON MIDDLETON. 


INTRODUCTION. 


With the exception of the section on clay production, this report 
deals with the products of the clay-working industries and hence the 
tables are made up to show the products of clay and not the production 
of clay. 

During the year under review, 1902, the unprecedented prosperity 
of 1901, chronicled in this report for that year, was in general con- 
tinued as shown by the tables appended, though in some localities 
labor troubles may have interferred to some extent with the building 
trades, and in some regions, also, local conditions, such as the increased 
cost of fuel, seem to have curtailed the output of clay products. At 
the beginning of the year the prospects for continued prosperity were 
excellent, and they were probably fully realized. The number of 
firms reporting decreased from 6,421 in 1901 to 6,045 in 1902, a 
decrease of 376, or 5.86 per cent, but the product reported by these 
operators increased from $110,211,587 in 1901 to $122,169,531 in 1902, 
a gain of $11,957,944, or 10.85 per cent. This decrease in number of 
firms reporting can only be accounted for by the fact that many indi- 
vidual firms have combined and reported as one plant, as no plants of 
importance which reported in 1901, except one in Texas, are delinquent 
in 1902. "This is further shown by the fact that the average value of 
the output per plant increased from $17,164 in 1901 to $20,210 in 
1902. In 1900 the average value per plant reporting was $14,859. 
However, the remarkable advance in the cost of labor and building 
materials generally, which began in 1900, had not reached the stage 
realized in 1903 and does not seem to have had a very serious effect 
on the clay-working industries during 1902, though the gain of 1902 
over 1901 was $2,041,998 less than the gain of 1901 over 1900. In 
other words, it is probable that the rise in the cost of labor and mate- 
rials prevented the product from rising to something over $126,000,000. 

The great coal strike of 1902 had in all probability but little direct 
effect on the brick and tile industry, thoughthe pottery industry in the 
eastern States, where considerable anthracite coal is used, may have 
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suffered to some extent from the strike. 'The increased cost of fuel 
which followed the strike will undoubtedly make itself felt in the brick 
and tile industry in the increased cost to the consumer. 

One of the most significant features of the year was the successful 
installation of several plants for the manufacture of sand-lime brick. 
At the close of the year there were three or four plants of this charac- 
ter in operation in different sections of the country, with the prospect 
of a large increase in their number in the near future. There seems 
to be no doubt that the manufacture of this class of brick will be 
successfully carried on in many localities. It is equally certain that 
sand-lime brick will not wholly displace clay brick. 
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The publication of these figures would have been impossible without 
the cooperation of the clay workers of the country, te whom cordial 
thanks are hereby tendered. Mr. D. V. Purington has again been of 
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thanks of the writer are extended to him for this aid. Thanks are also 
extended to the officials in many of the cities who have supplied the 
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of the country. 

As in previous years, the State geological surveys of Iowa, Mary- 
land, and North Carolina have cooperated in the collection of the 
figures for their States. The complete returns for these States are due 
to the efforts of the officers of the respective State geological surveys. 


BUILDING OPERATIONS. 


The following table shows the number of building permits and the 
value of the buildings erected under these permits in the leading cities 
of the United States in 1901 and 1902. These figures are from official 
sources, having been furnished in every case by the city officers in 
charge of the building departments. It will be noted that the figures 
for 1901 have been changed somewhat by the addition of four more 
cities, and also that there are changes in the figures for some of those 
published in the 1901 report, notab!y in those for New York City, 
where it was discovered that the figures published last year for this 
city covered also the city of Brooklyn and the Bronx. An effort was 
made to obtain figures for new buildings only, but it has been found 
that in so few of the cities are the records kept in such a manner as to 
segregate the permits for new buildings from permits for repairs that 
these figures cover both new buildings and repairs. Nor is it possible 
to separate the brick and stone buildings from those built of wood, 
but it is safe to assume that practically all permits in the larger cities 
are for brick or stone buildings and that in the smaller cities many of 
the buildings erected are of wood. 
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Building operations in the leading cities of the United States in 1901 and 1902. 


1901. 1902. 
City. Number! coat of | Number! Cost of 
mita | buildings. | STET | buildings. 

Allegheny; PE. ois geh IE E IRE E DIRE NA ES 666 $1, 510, 750 642 $2, 206, 150 
Atlanta, Qiboouedz E codi exboI ei nidsweuldboum def 2, 695 2, 852, 148 2, 818 1, 868, 593 
Baltimore; Md cis Eiern ewe I rea vare 1,300 4,599, 318 1,525 3, 752, 411 
Boston, Mass ........ssseseseeeee eee — ——' 1,023 | 12,923,059 1,073 10,147,055 
Brooklyn, NA E tue vee did ce Ne RC A I dc ds 1, 994 18, 198, 617 2,009 18, 548, 062 
Buflalo NY uo de di ue cae, 1, 058 4,338, 771 2, 109 5, 433, 078 
Cambridge, Masa .....................LLlllllllleeee ees 567 1, 400, 310 607 2, 232, 365 
Chicago Ili td a ieee seeks 6, 003 34, 962, 075 6, 099 48, 242, 990 
Cincinnati, Ohio. ............ cece eee e cece eceecceee 2, 669 3, 505, 450 2, 571 4, 669, 585 
Cleveland, Ohio uni pida a 3, 036 6, 235, 782 3,172 6, 659, 515 
Columbus, Ohio ai Ru DUI E I EE PATE 1,139 1, 934, 827 1,389 2, 706, 315 
Dayton, Ollo acostar xe aAA T ES 1, 048 905, 283 1, 200 1, 364, 610 
Denver, Colo ss ERAN 1, 553 4, 011, 945 1,667 4,551, 151 
Detroit: M miian ey ieee isa Tei upespPsvis 2, 764 5, 961, 600 2,576 5, 496, 500 
Pall River, Mass DTE 266 900, 000 342 1, 481, 350 
Grand Rapids, Mich.......................... leue eee. 579 R91, 984 1,045 1, 332, 096 
Hartford, CONDE da 733 2,612, 100 621 1, 105, 000 
Indianapolis, Ind... 2... cece cee eee nao 2,546 | = 3, 744, 969 2, 764 2, 989, 763 
Jersey CIty; N.J ose su te rier iee NIE E oU 492 1, 803, 823 948 2, 491,817 
Kansas City, MO ....i. coul lc. qug we Rech E Nen ER RS 1, 477 4, 370, 090 3,979 8, 054, 248 
Los Angeles, Cal.........02.0. 0c cece cccecceccnccences 2, 826 4, 376, 917 4, 863 9, 603, 132 
Louisville; KY soccer cer a 1, 451 1, 755, 505 1, 835 2, 828, 457 
Memphis, Tél. ende aa 2, 357 2, R65, 295 2, 480 2, 119, 324 
Milwaukee, WIS TP ——————————— À— Me 1, 484 5, 024, 695 2, 141 b, 655, 423 
Minneapolis, Minn ...............................eees. 3,317 6, 020, 967 1, 593 5, 303, 710 
Nashville, Tenn 0/22. cca eee eue e uei ss qu EE 4,741 969, 113 6, 723 1, 160, 199 
NGWADK ON ooo iis eate eor Ra eens ole Soni 1, 189 8, 933, 227 1,301 9, 044, 162 
New Haven CODO. lure ceden ib rr AER vr br a d Ree 260 1,674,010 276 847, 680 
New Orleans, LA. diia 1,797 2, 247,191 1,707 2, 916, 262 
New York, N. Y. ae 5,594 | 123, 121, 406 2,877 89, 882, 778 
Omaha ¿NUDE 222055023 dia 610 1, 196, 699 564 1, 626, 045 
Philadelphia, Pa und aces bas da sed E x EIE eS 1,452 21,847, 110 1, 481 23, 334, 385 
A ces mE PEE 3,092 | 17,911,682 2, 405 15, 811, 728 
Providence, R. Ls AAA etat 793 4,028, 575 671 2, 554, 050 
Reading A titi rus A IN 627 1, 272, 050 533 1, 072, 600 
Richmond, Va................. EE i pi LO e LED ME 254 ], 020, 000 330 1, 193, 000 
Rochester, N. Yves. acest RARE Sess Sa Sh eas 592 1,868, 571 812 2, 913, 142 
St. Joseph, MO ............... Ve OO 835 1, 020, 797 785 1, 039, 664 
Sty Louis; MO. is 3, 722 13, 207, 991 4, 502 12, 854, 036 
SE: Panl MIN: EAM Ter x Sere outta ENS 1,373 4, 261, 400 1, 289 5, 151, 480 
San Francisco, Cal Le 6 wee A i E EREMO 1, 666 8, 502, 804 1,670 14, 001, 472 
Scranton, Pa............... A O EEE EEE 614 1,776,768 820 1, 534, 342 
Seattle Wash mena 2,879 4, 569, 268 2, 980 5, 471, 620 
SETUCUSO Ne Y aaa 325 1, 406, 439 284 1, 075, 900 
Washington, D.C... oae dvieeis cis ve du E E REGE VE 1,057 5,106, 031 1,111 6, 736, 607 
Worcester, Mass .. as zezora esc xk RUPEE REA RE dua 434 1, 773, 492 366 1, 654, 396 

LT | ee RRO RT c MI A TATE IE SAN UT 79, 029 | 365, 420,904 | 84,555 | 362,618, 266 


a Figures for Brooklyn cover borough of Brooklyn only. 


b Figures for New York cover the boroughs of Manhattan and the Bronx. 


e Includes $948,989 in 1901 expended on public buildings, both State and Federal. 
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From this table it will be seen that the 46 cities reporting show that 
the number of permits issued in 1902 was 81,555 as compared with 
79,029 in 1901, a guin of 5,526, or 6.99 per cent. The value of the 
buildings erected under these permits was $362,618,266 in 1902 as 
compared with $365,420,904 in 1901, a loss of $2,802,638, or 0.77 per 
cent. The average value of the buildings, assuming that one permit 
was issued for each building, was $4,624 in 1901, and $4,989 in 1902. 
The most notable feature of this table is the falling off both in the 
number of permits and in the value of the buildings in New York 
City. The former fell from 5,594 in 1901 to 2,877 in 1902, a decrease 
of nearly 50 per cent, and the value of the buildings declined from 
$123,121,106 to $89,882,778, a loss of $33,238,628, or 27 per cent. It 
will be noted that many of the large Atlantic seaboard cities show a 
considerable decrease, namely, Baltimore, from $4,599,318 in 1901, to 
$3,752,411 in 1902; Boston, from $12,923,059 in 1901 to $10,147,055 in 
1902; Hartford, from $2,612,100 in 1901 to $1,105,000 in 1902; Provi- 
dence, from $4,028,575 in 1901 to $2,554,050 in 1902. On the other 
hand other cities in the same region, such a Brooklyn, Cambridge, 
Jersey City, Newark, and Philadelphia show increases. Hence the 
conclusion must be drawn that building activity is governed largely 
by local conditions. It should be noted, however, that nearly all cities 
in the West show large increases in building. The average value per 
building in New York in 1901 was $22,010 and in 1902, $31,242, while 
in Philadelphia the average in 1901 was $15,046, and in 1902 $15,756. 
The average in Chicago was $5,776 in 1901 and $7,910 in 1902. 


PRODUCTION. 


In the following tables will be found statements of the values of the 
clay products in the United States in 1901 and 1902, by States and 
Territories. 
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Value of the products of clay in the United States in 1902, by States. 


State Total. 

ANA DAMA O A et ee eso a eee ee ees $1, 016, 364 
ATIZODA: ae ease SS Siar Hoist TEES 114, 608 
ATERIIBBN Codes iia 520, 178 
Calor tal Os oie wea Tui bes ent oo Eee 2,253, 096 
Colora dO efi cies ucc A dw ee bes iip oes 2, 200, 983 
Connecticut .............Lueeee. O teiahs Shales: a 1,217,678 
Dela WATE ARAN 144, 934 
District of Columbia. 2... cc cc ccc cece we eere 267, 627 
OR aon eo cue o eon 174, 442 
o uos sna aa eae em Sie wo tube a aces Me pot fax a se m 1, 508, 669 
TOW Ol oe a AA A iaa (4) 
LEITET TE TENUERE 93, 048 
Minois oos A Edd. V er eens 9, 881, 540 
Jndiäña uere vcr EIER Sy nb ee PEE PR ANNI EISE ERE OS 5, 253, 733 
Indian Territoryao ie age crx exe os e ERCRMEX RU RWREESRSCS dS 167, 674 
Y "PEDE" 2, 813, 326 
KH ctos A PE 1, 221, 588 
A Stes door coU hoes vetera eu etu db ee carga 1, 873, 043 
WOU SII Gig uci er tic desea eb ye Roo P ha. eee mee nad VP eR pda 612, 474 
MIO eta a dea 656, 648 
Maryland e o voutoao cta exa ts uec daten M a oet a 1, 905, 362 
E A xn we EETCEQEREA TR Er E RIA TERI NC RS EOD ER 2, 375, 607 
MICOI AM dla ia 1,711,0:0 
Minnesotü so vesoiesees sen oUUE Ex ere saws secs Cae RR M CERE 1, 883, 731 
MISS DD uae ra Vaan eeu oie 516, 209 
Missouri A Cui hee b s SG ER xe x Ree ua Neq ad Be es 5, 166, 414 
MONTADA A Ad Mer 278, 727 
NOobraskü-s disk rne ERA ee desenes "PR 707, 668 
NEVA MD. oir Pane Recta ev aa Raed 45, 600 
New Hampehlre.... cene cé ever t rr etse Ru e uomen toss 887, 12: 
Ne WILTON A EN Ya E EN ST PEERS 12,613, 263 
NOW MexiQOs ui. iS isto ipa ede c esas id ERG d iR A 68, 579 
New OPK  oesceccan urceXNSMER DEM be SR UEM ca Sn C Vn p UE 8, 414,113 
North Carrollin oi ocecans oc Visa soe ER V od soe seule dau ERU ia e 795, 521 
North DAK OU iot erasure Ru Re iesu a Weakened ara UR Rabe antes 141,214 
OHIO abate ne van an doa e PERI oles ka Rua D XS CSEER PIS dades 24, 249, 748 
ORIRBOIDBE e ioc acre a S EEE nece ceded esame eee Tete d 235, 975 
Oregon io usas ees o Codes DUKE Edad e 318, 604 
Pennsy IVR DB A A a A A wate 17,833, 425 
Rhode IS. casi atar opi f) (f) 
South Carona rn ee ona E Rara m OR OR e m ee e A $ 613,511 
South DAKO at dir a l 63, 425 
TENNEY E coi ru A ba E eT E d V efe 913, 125 
TOXHEL. OL. rd ias 1, 693, 814 
Utah. erresis oase aaa eare a wets adde sd esit emp mida E ,005 
VEMOS 78, 886 
VILERIDÍA canicas Rs E E 1,577, 833 
Washington rs ni e as deal À 135 905, 231 
West VITEIDIA ops as eres 2%: PU 2, 518, 544 
WISCONSIN Sauces katie | A exe Qul d E pce : 1, 026, 658 
W VOMI oes DEPT IU Sev da es 22,150 
Other States oie ties oa DOR v MORTUAM T E QVO El eee : g 83, 152 

TODA ERE TER RI MEM rr 98,042,078 | 24,127,453 | 122, 169, 531 

Per centof total- iaa Rr RrIr«zu est 80. 25 19. 75 100. 00 


aIncludes Rhode Island. 

b Produced by Connecticut alone, 

c Included in Other States. 

d Included in rom 

e Includes Hawai 

f Included in Connecticut. 

g Comprising pottery totals for the following States: Florida, Kansas, Louisiana, Maine, Montana, 
New Hampshire, and Oregon, This total could not be distributed among the States to which it 
belongs without disclosing the operations of individual establishments. 
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Value of products of clay in the United States in 1901, by States. 


Stato. BUE d | Pottery. Total. 

AD C ce aa eerie ean aa! $928, 129 $15, 362 $916, 791 
Pl "PC "HT | a Ert FEE 92, Mö 
AT ILL NONE A A A UE A | 395, KAN 11, 405 407, 263 
A Carseat hee du pattes cue que ED 1, 735, 721 33. 431 1,769,155 
VD DUI EN o ota | — 1,568,167 26, 700 1, 594, 867 
Connie. rat: EIUS. 709 b91,200 | 21,130, 909 
DCT WHO 25.52 eee Soa coats xe ex as crit a c Ave Eau e o tu is Ou abd I3], 164. AAN 131, 164 
District of Columbia o Cy UNS i 311, 129 12,879 324, 0U8 
O E A O A 190, 674 r 190, 674 
a O E O Ru E E E SAN 1, 527,53 )7, 230 1, 545, 083 
A A A aur tea ihe | do EM occ (d) 
BIO. oe eo en FR Shs bee dein phe aee DERE UU LAE rd | GS, BON [secede odes occus 68, 328 
E ceca sda idc A B D: | $8,960,041 682,149 | 9,642, 490 
Td tools entice ee oe ERG O a dC LEN RUNE 3, 935, OSS 531,371 4, 466, 454 
IR 5o uu encuc A patus | hircus AAA 117,224 
IONS A Le PEE E SORE whee ee ees ee ree 2, 711, 305 26, 520 2,737, £25 
ET ANA n CREER 9S], 020 c) 981, 020 
Verus MENTEM CM UMP 1, 374, 516 139,697 1,514, 513 
TOUS HITHE AL ede io EL. 612, 595 3,108 > 615, 703 
MUNG cee et eee a hea tala re ido 734,678 e 734, 678 
A A O E ERS 1,272,175 333, ANO 1,605, 655 
DMA CTE A Rc ERREUR PE 1, 559, 469 281, 3068 1,570, 837 
Mic. scott dia e 1,497,169 44, *65 1,512, 034 
A A A A sd ie » 1,256, 552 202, 005 1,515, 647 
NASR tao 451, 604 4,779 456, 473 
MEL OU oes to eie ess e ae eee aed FE erent SE EU am de 4, 400, 006 64, 047 4, 474, 553 
MONNA o 21th ces a wb a de hose das 039, 221 (0) 539, 221 
NUODERSE SA fag ole be sect bus a woe exi sie eaten dde BOG. |b ocd ok eens 806, 173 
NOVIA d teg Qe capes VPE aie RA Cs S pU) E cR REA 17,625 
New IDGnpslilee iece sun eteezeer itcr pesa ote we Van gea abs 765, 961 (C) 765, 964 
NEW- JCT MTM ICH" 5, 741, 505 5, 900, 073 11, 651, 578 
NU MEXICO V 5 oka bus ee os OREL PEU Maas oi e LU UE Kl. i AAA | 81,315 
AA A P O E: 7,214,338 1.077. 360 &, 291,718 
NUPILCREIOLLR: ce od SG ums odio ae dec Pek Se ee baad edie 751, 301 20, 037 | 771, 338 
Nurtlh- Dakot a bade dete d case ees RATE TO, TUS EC 76, 708 
ll OU QUUM KA | 11,526,494 | 10,048,561 | 21,574, 985 
ORION so ican cawe ce went Cae EN Nea Cia RUN E Een as 205, OOO a ro 205, 060 
OPERON A E QDePu rennene SO UM remiss Ketter als e 263, 89] | (c) e 263, 891 
PONOSS IVs deesse reto oe es sepes tn 13, 656, 730 i 1,065,012 ¡ 15,321, 742 
TG Isla (sues cete utc uidere levare detur gus aa (f) TUR V NND ANON f) 
A Mihi. cosa cc sseccse a eR enue 563, 346 | 11,872 575,219 
South: Doll ed ia A EE Xu Ur a as ee DU AO 59, 365 
TUN ESO NI o e o QI 829, N74 64, 093 | 893, 967 
TORUS: 6 ns E A A AS ud du DS 1,632, 159 91, 186 1,723,375 
Util eee RR NA 291, 1*9 (°) 291,159 
Vermont uuu sre A eee TAS DOM loses iussa ves Ti, 5A 
A A he Es Xem hes E dead piden a Mte du ap Rad 1, 435, 300 4,047 1, 439, 347 
WER TEV OTe ou ees ace ule Bein Sin enw re cl pe oh Sune e a E ERES Nan 927, 208 17, 500 944, 798 
A A IS A aw ats aS Reo 1,087, N38 ROS, O42 1, 946, 480 
WISCONSIN S reser auo ie QE CECSDAPE EM na ano wh QE Rid. 1,234, 144 13, 400 1,247, 544 
MOVOIIDR ris ou ar A Pals usus xh Eme a EU NU eos 28 OD qoos d reto atc 28, 950 
OUlOE Bt (ON A us deo Bh eran A s essent d g 76, 488 | g 76, 488 

o o zoo oe pevle ut goad Sade Oe wean bad A cada ee 87,747,727 22, 463, 860 | 110,211, 5 

Per ecntot total sus ausa c cue die ein wake oe CR Re Races acra 79. 62 29. 38 | 100. 00 


a Ineludes Rhode Island, 

b Produced by Connecticut alone. 

cIneluded in Other States, 

dIncluded in Oregon. 

eIncludes Hawaii, 

f Included in Connecticut. 

g Comprising pottery totals for the following States: Florida, Kansas, Maine, Montana, New Hamp- 
shire, Oregon, and Utah. This total could not be distributed among the States to which it belongs 
without disclosing the operations of individual establishments. 

These tables show that the clay products increased in value from 
$110,211,587 in 1901 to $122,169,531 in 1902, an increase of $11,957,944, 
or 10.85 per cent, as compared with a gain in 1901 of $13,999,242, or 
14.55 per cent, over 1900. Although the gain in 1902 over 1901 was 
not so large as that of some previous years, notably that of 1899 over 
1898, still it is very satisfactory and represents a corresponding increase 
in production, and consequently a healthy growth of the industry, and 


not merely a gain in value caused by rising prices. 
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Of this total the coarser products—those used in the structural and 
engineering arts—composed $98,042,078, or 80.25 per cent of the 
whole, while the finer products contributed $24,127,453, or 19.75 per 
cent of the total. These proportions are practically what they have 
been for several years. 

The following table shows the value of the clay products in the 
United States from 1897 to 1902, by States and Territories: 


Value of the products of clay in the United States, 1897—1902. (4) 


State. 1897. 1898. 1899. 1900. 1901. 1902. 
Alabama .................... $443, 378 $456, 597 $897,810 $712, 727 $946,791 | $1,016, 364 
Arizona cous scri esame ois 54,142 81, 509 101, 964 112, 737 92, 986 114, 608 
ATrKanNsaS......oooooooooooo.. 184, 099 245, 766 339, 142 881,012 107, 263 520, 178 
California ................... 703,410 | 1,263,734 | 1,587,518 | 1,375,998 | 1,769,155 2, 253, 096 
Colorado .................... 406, 863 766,767 | 1,071,388 | 1,200,519 | 1,694, 867 2, 200, 983 
Connecticut and Rhode 
Island cora rica 1, 336, 670 952,180 | 1,074,202 | 1,099,972 | 1,130, 909 1, 217, 678 
Delaware.................... 68, 458 160, 565 168, 485 166, 274 181, 164 144, 934 
District of Columbia ........ 288, 981 , 320 481, 145 , 983 824, 008 267, 627 
o Lic eer es 89, 435 130, 987 138, 808 140, 604 190, 671 175, 442 
A AAA 962, 513 857,258 | 1,263,995 | 1,193,218 | 1,545, 1, 508, 669 
Idaho ea eO Res 15, 914 27, 365 47, 624 49, 382 68, 328 93, 048 
Illos. i eek IRE) nen 5,498,671 | 6,866,715 | 7,259,825 | 7,708,859 | 9,642,490 9, 881, 840 
Indiana ..................... 2,712,309 | 3,331,997 | 4,235,351 | 3,858,350 | 4,466, 451 5, 233, 733 
Indian Territory ............ 14, 135 85 623 , 075 30, 233 117, 224 167, 674 
A A 1,821,247 | 2,183,022 | 2,233,808 | 2,291,251 | 2,737,825 2, 843, 336 
Kansas ascii ida 256, 518 444,975 839,767 | 1,016,750 981, 020 1, 221, 588 
Kentucky ................... 806, 368 | 1,000,940 | 1,358,428 | 1,481,324 | 1,514,543 1,873, 013 
LOU: add 370, 910 517, 059 654, 729 507, 694 615, 703 642, 424 
AINO ae EDU, 739 600, 662, 685 724, 994 734, 678 656, 648 
Maryland ................... 1,305,282 | 1,512,853 ¡ 1,679,641 | 1,711,856 ¡ 1,605, 655 1, 905, 362 
Massachusetts ............... 2,179,396 | 1,809,070 | 2,181,710 | 1,833,101 | 1,870, 837 2, 315, 667 
Michigan.................... 761,870 | 1,043,362 1,181,695 | 1,512, 1, 744, 040 
Minnesota................... 882,069 | 1,132,681 | 1,218,697 | 1,396,697 | 1,548, 647 1, 883, 731 
pct de pra os 275, 600 321, 783 546, 741 i 456, 473 516, 209 
Missourl..................... 2,536,528 | 8,112,716 | 3,666,616 | 3,736,567 | 4,474,553 5, 166, 414 
Montanan cine 231, 619 275, 314, 340 350, 489 539, 221 278, 727 
Nebra:ska.................... 361, 385 513, 565 843, 315 , 958 806, 473 791, 668 
ND no m" 17, 850 9, 580 17,625 45, 600 
New Hampshire............. 465, 172 439, 189 570, 287 485, 013 765, 964 887, 124 
New Jersey.................. 6, lov, 847 | 8,706,357 | 10,787,273 ! 10,928, 423 | 11,681,878 12, 613, 263 
New Mexico................. 93, 270 41, 940 108, 090 41, 898 81,345 65, 879 
New York ................... 5,615,504 | 6,717,333 | 8,076,412 | 7,660,606 | 8,291,718 8, 414, 113 
North Carolina.............. 369, 194 429, 782 774, 202 815, 975 , 338 795, 521 
North Dakota ............... 62, 420 72, 900 168, 124 92, 399 76, 708 141, 214 
OHIO. cuc Loi a a 11, 067, 684 | 13,167,627 | 16,500, 625 | 18, 304, 628 | 21,574, 985 24, 249, 748 
Oklahoma................... 30, 217 78, 258 150, 552 164, 457 206, 060 235, 975 
Oregon cisco nnn 115, 798 131, 861 827,374 281, 385 b 263, 891 b 318, 604 
Pennsylvania ............... 7,874,695 | 9,714,683 | 14, 103, 245 | 13,391,748 | 15, 321, 742 17, 833, 425 
South Carolina .............. 290, 497 259, 232 605, 329 711, 336 575, 218 613,511 
South Dakota ............... 21, 800 30, 770 46, 500 43, 440 69, 365 63, 425 
Tennessee................... 612, 293 520, 038 948, 853 915, 578 893, 967 918, 125 
TEXAS cuisine 1,197, 039 817,797 | 1,221,119 | 1,171,017 | 1,723,375 1, 693, 814 
Uti i.i sioe obere ao 135, 731 180, 992 216, 449 234, 221 291,1 359, 005 
Vermont .................... B3, 485 59, 474 131, 625 121, 041 a 78, 886 
NAPA ouo rms 812, 046 891,383 | 1,099, 781 | 1,305,195 | 1,439,347 1,577,833 
Washington ................. 190, 720 250, 988 591, 277 , 459 ,798 905, 231 
West Virginia ............... 1,115,254 | 1,098,575 | 1,451,539 | 2,016,765 | 1,946, 480 2, 518, 544 
Wisconsin ................... 724, 282 877,806 | 1,811,712 | 1,072,179 | 1,247,544 | 1,026,658 
Wyoming ................... 8, 8,825 ; 21, 500 28, 22,150 
Other ru c 76, 488 d 83, 152 
Total A 62, 359, 991 | 74,487, 680 | 95,797,370 | 96, 212, 345 |110, 211,587 | 122,169, 531 
Operating firms reporting.... 5, 424 5,971 6, 962 6, 475 6, 421 6, 045 


— 


a In 1897 and 1898 the fignres for California include the pottery products of Oregon and Washington; 
Colorado, those of Idaho, Montana, Nebraska, and Utah; Maryland, those of the District of Columbia; 
Georgia, those of Florida; Mississippi, those of Louisiana; New Hampshire, those of Maine; Minne- 
sota, those of Wisconsin; and North Carolina, those of South Carolina, This is done in order that the 
operation of individual establishments may not be disclosed. 

b Includes Hawaii. 

c Comprising pottery totals for the following States: Florida, Kansas, Maine, Montana, New Hamp- 
shire, Oregon, and Utah. This total could not be distributed among the States to which it belongs 
without disclosing the operations of individual establishments. 

dComprising pottery totals for the following States: Florida, Kansas, Louisinna, Maine, Montana, 
New Hampshire, and Oregon. This total could not be distributed among the States to which it 
belongs without disclosing the operations of individual establishments. 
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The foregoing table shows the value of the products of clay by States 
and Territories for six years, together with the number of firms report- 
ing, and is a condensed statement of the industry for the period covered. 

It will be observed in this table that, notwithstanding the gain in 
the total value of clay products, there were eleven States which showed 
a decrease in the values of their products as compared with 1901. 
The States showing a decrease are: District of Columbia, $56,381, or 
17.40 per cent; Florida, $15,232, or 7.99 per cent; Georgia, $36,414, 
or 2.36 per cent; Maine, $78,030, or 10.62 per cent; Montana, $260,494, 
or 48.31 per cent; Nebraska, $48,805, or 6.05 per cent; New Mexico, 
$12,466, or 15.32 per cent; Texas, $29, 561, or 1.72 per cent; Wash- 
ington, $29 ,567, or 4.19 per cent; Wisconsin, $220,886, or 17. Tl per 
cent; and Wyoming: $6,800, or 23.49 per cent. None of these States 
showed a decrease in 1901 ‘from 1900, and, as with the exception of 
one State—Texas—there was no important firm not reporting, the 
inference must be drawn that in these States there was a slight—very 
slight—falling off in the industry, governed, most probably, by local 
conditions. It will be observed that these States are not confined to 
any one section of the country, but are distributed north, south, east, 
and west. In 1901 the States showing a decrease were located mostly 
in the Southern States. 

In the following table will be found a comparison of the several 
varieties of clay products made in 1901 and 1902, showing the actual 
gain or loss, together with the percentage of gain or loss: 


Value of the products of clay in the United States in 1901 and 1902, with increase or 
decrease. 


Common brick .......................... cere $45, 503, 076 


$18, 885, 869 š 

Front brick 67 ccs cuss aanienh rea rei enean e n E 4, 709, 737 5.318, 008 12.92 
Vitrified paving brick......................L.... 5, 484, 134 5, 744, 530 4.75 
Fancy or ornamental brick...................... 372, 131 835, 290 a 9.99 
Enameled brick ...........................-.-.. 463, 709 471, 163 1.61 
Fire DEG osi Des O haw vee oN arse Se 9, 870, 421 11,970,511 21.28 
Stove lining cid o och ear sess b 423,371 b 630, 924 49. 02 
DISOTEtIG:. dat a DScooda 3, 143, 001 8, 506, 787 11.57 
BewerpIpercsisdisaeore xor E RAE DER CREE EE 6, 736, 969 7,174, 892 6.50 
Ornamental terra CottA......ooooooooonocoromo.oo 8, 967, 982 8, 526, 906 4. 72 
Fireproofing, 0 cock cine avec euni hscexe uu 1, 860, 269 3, 176, 593 1,315, 324 70. 71 
Tile (not Grain) sección eke rove REIS 2, 867, 659 8, 622, 863 755, 204 26. Y 
Miscellaneous........................ NE DOM Med 2, 945, 268 8, 678, 742 783, 474 24.90 

Total brick and tile ....................... 87,747,727 98, 042, 078 10, 294, 351 11.78 
Total pottery ioci aha a 22, 463, 860 24, 127, 453 1, 663, 593 7.41 

TOA) 1 A EE RE 110,211,587 | 122,169, 531 11, 957, 944 10. 85 


a Decrease. b8tove lining for Vermont included in Vermont miscellaneous. 
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This table shows most strikingly the results of the canvass of this 
office and the lines along which there is the most activity. Again 
there was only one branch in which a decrease was recorded—that of 
fancy or ornamental brick, which showed a loss of $36,841, or 9.90 
per cent. 

This table shows a continuation of the highly satisfactory condition 
mentioned in the report for 1901, namely, an increase in every variety 
of product except one. In 1901 the product which showed a decrease 
was stove lining, a minor product, and in 1902 the decrease was in 
fancy or ornamental brick, another minor product. In 1901 the 
decrease in stove lining was 8.47 per cent; in 1909 the decrease in 
fancy or ornamental brick was 9.90 per cent. 

Although there was more or less disturbance in the building trades 
in 1902, caused by strikes, still even the great value of the building 
brick in 1901—$51,048,653— was increased in 1902 to $55,010,330, a 
gain of $3,961,677, or 7.76 per cent, and as compared with the value 
in 1900, $43,099,512, the gain in this class of material in 1902 was 
$11,910,818, or 27.64 per cent, thus indicating the steady growth of 
. the building industries. The common brick product increased from 
$45,503,076 in 1901 to $48,885,869 in 1902, a gain of $3,382,793, or 
7.43 per cent. 

The front-brick product increased in value from $4,709,737 in 1901 
to $5,318,008 in 1902, a gain of $608,271, or 12.92 percent. Although 
this increase is not so large as that of 1901 over 1900, it indicates that 
the use of high-grnde brick in fronts is growing satisfactorily. "That 
the paving-brick industry is in a good condition is shown by the increase 
over 1901 of $260,396 in the value of the product. "The total value of 
this product was exceeded by only three other varieties of clay prod- 
ucts— pottery being excluded— namely, common brick, fire brick, and 
sewer pipe. While the use of front brick is evidently increasing, the 
demand for fancy-shaped brick is falling off, as evidenced in the 
decrease in the value of this product from $372,131 in 1901 to $335,290 
in 1902, a decrease of 9.90 per cent. 

The enameled-brick industry seems to be advancing but slowly, as 
is shown by the increase of only $7,454 in the value of the product of 
1902 over that of 1901. It is surprising that this product does not 
increase more rapidly. 

The fire-brick industry is progressing with great rapidity, its prod- 
uct increasing in value from $9,870,421 in 1901 to $11,970,511 in 1902, 
an increase of $2,100,090, or 21.28 per cent. This increase is not sur- 
prising when the prosperity of the iron and steel industry from which 
it draws its chief support is taken into consideration. 
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The drain-tile industry was in a flourishing condition, as shown by 
the increase of $363,786 over the value of the product as reported for 
1901. "The total value of this product in 1901 was $3,143,001, and in 
1902, $3,506,787. The gain in 1903 will undoubtedly be much larger, 
owing to the wet season in the Middle West. 

The increasing use of vitrified sewer pipe is shown by the steady 
rise in value of this product since 1898, when it was $3,791,057, to 
1902, when it was $7,174,892, a gain of $3,383,835, or 89.26 per cent. 
The gain in 1902 over 1901 was $437,923, or 6.50 per cent. 

The ornamental and architectural terra-cotta industry also showed 
satisfactory gains in 1902 over 1901, though from the manifest pop- 
ularity of this material one would look for more considerable gains 
than are shown by the figures here given. The gain in 1902 over 1901 
was $158,924, or 4.72 per cent. 

The most important increase in value of output, after common and 
fire brick, was in the fireproofing industry, where the gain was 
$1,315,324, or 70.71 per cent. This is explained in part, no doubt, by 
the fact that there is included in this column hollow building block 
and tile, which is becoming very popular in the Middle West; also by 
the large numbers of fireproof buildings now being constructed in 
the large cities. 

The gain in popularity of the use of floor, wall, and mantel tile is 
indicated by the handsome increase in the value of these products, as 
shown by the returns—$755,204, or 26.34 per cent. 

Not only did the brick and tile products increase in 1902, but the 
pottery products also continued to gain in a highly satisfactory man- 
mer, increasing from $22,463,860 in 1901 to $24,127,453 in 1902, a 
gain of $1,663,593, or 7.41 per cent. 

The following table shows the output of clay products in the United 
States from 1894 to 1902 by varieties of products, together with the 
total for each year and the number of operating firms reporting: 
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Producta of clay in the United States, 1894-1902, by varieties. 


Common brick. Front brick. 
Hune of SSE necem 
opera 

Jo rms re Quantity. Value. viii Quantity. Value, | Price per 

porting thousdnd ou? 
sand. 
Thousands. Thousands. 
1994 A ENES 6, 152, 420 | $85, 062, 538 $5. 70 (a) (a) — deem 
E A A 6,017,965 | 31,569, 126 5.25 839, 204 | $4,399,357 $12. 97 
1896........ 5, 293 5, 703, 279 29, 664, 043 5.20 270, 335 3, 890, 941 12. 54 
1897........ 5, 424 5, 292, 532 26, 430, 207 4.99 310, 918 8, 855, 033 12. 40 
1898........ 5,971 5, 867, 415 30, 980, 704 5.28 295, 833 8, 572, 385 12. 08 
1899........ 6, 962 7, 695, 306 39, 887, 522 5.18 438, 817 4,767,343 10. 86 
1900........ 6, 475 7,140,622 38, 621, 514 5.41 344, 516 3, 864, 670 11.09 
1901........ 6, 421 8, 038, 579 45, 503, 076 b. 66 415, 843 4, 709, 737 11.34 
1902........ 6, 045 8, 475, 067 48, 885, 869 5.77 458, 391 5, 818, 008 11. 60 
Vitrified paving brick. 
Fancy or | Enam- Stove 
Ye Aves rer | Dt. "unb dme | uale 
Quantity. Value. |P oo (value). | (value) * | (value). 
sand 
Thousands.| — 
1894........ 457,021 | $3,711,073 $8.12 | $1,128, 608 (5) $4, 762, 820 (c) $5, 803, 168 
1895........ 881,591 | 3,130,472 8.20 652, 519 (5) 5, 279, 004 (0) 3, 450, 961 
1896........ 320, 407 | 2,794, 585 8. 72 763, 140 (5) 4, 944, 723 (e) 2, 613, 513 
1897........ 435,851 | 3,582,037 8.22 685, 048 (b) 4, 094, 704 (e) 2, 623, 305 
1898........ 474,419 | 4,016,822 8.47 858,372 | $279,993 | 6,093,071 (e) 3, 115, 318 
1899........ 580, 751 | 4,750, 424 8.18 476,191 | 329,969 | 8,641,882 | $416, 235 3, 682, 394 
1900........ 546,679 | 4,764,124 8.71 289,698 | 323,630 | 9,830,517 | 462,541 | 2,976,281 
1901........ 605,077 | 5,484,134 9. 06 372,181 | 463,709 | 9,870,421 | 423,371 | 3,143,001 
1902........ 617,192 | 6,744,530 9.31 335, 290 | 471,163 | 11,970,511 | 630,924 | 3,506,787 
Ornamental ' Tile, 

Year. value). | terracotta |" ele). ^| notdr&in | (value). | neousd | value. 
1894........ $5, 989, 923 $1, 476,185 $514,637 | $1,688, 724 (e) $4, 517, 709 | $64, 656, 385 
1895........ 4, 482, 577 2, 512, 193 741,626 | 2,572, 628 (e) 6,619,333 | 65, 409, 806 
1896........ 4, 588, 503 2, 359, 983 1,706,504 | 1,618,127 $7, 456,627 | 1,210,719 | 63,110, 408 
1897........ 4, 069, 534 1, 841, 422 1,979,259 | 1,476, 638 10,309,209 | 1,413,695 | 62,359, 991 
1898........ 8, 791, 057 2, 043, $25 1,900,642 | 1,746,024 14,589,224 | 2,000,743 | 74,487,680 
1899........ 4, 560, 334 2, 027, 532 1,665,066 | 1,276,300 17,250,250 | 6,065,928 | 95,797,370 
1900........ 5, 842, 562 2, 372, 568 1,820,214 | 2,349,420 19, 798,570 | 2,896,086 | 96, 212, 346 
1901........ 6, 736, 969 3, 367, 982 1,860,269 | 2, 867,659 22,463,860 | 2,945,268 | 110,211,587 
1902........ 7, 174, 892 8, 526, 906 3,175,593 | 3,622, 863 24,127,453 | 3,678,742 | 122, 169, 531 


a Common and pressed brick not separately classified in 1894. 
b Enameled brick not separately classified prior to 1898. 
eStove lining not separately classified prior to 1899. 


d Including pottery products in 1894 and 1896. 


e Pottery not separately classitied in 1894 and 1896. 
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This table is interesting, inasmuch as it shows the history of the 
industries from the beginning of the statistical canvass by the Geolog- 
ical Survey. The total value of the brick and tile products has increased 
from $55,654,781 in 1896 to $98,042,078 in 1902, a gain of $42,387,297, 
or over 76 per cent, and the pottery products have increased in value : 
from $7,455,627 in 1896 to $24,127,453, a gain of over 200 per cent. 
The number of common brick rose from 5,292,532,000 in 1897 to 
8,415,067,000 in 1902, the average price rising with the output from 
$4.99 per thousand in 1897 to $5.77 in 1902. The average price of 
front brick ranged from $12.97 in 1895 to $10.86 in 1899, then rising 
steadily from the lowest figure in 1899 to $11.60 in 1902. The vitri- 
tied brick product rose from 320,407,000 in 1896 to 617,192,000 in 1902, 
while the average price increased from $8.18 per thousand in 1899 to 
$9.31 in 1902. 

Along almost every line of the clay industry the output has increased, 
the most notable increases being in the fireproofing and fire brick 
industries. 

RANK OF STATES. 


In the following table will be found a statement of the rank of 
States, the total value of the products of clay, the percentage of the 
total products made by each State, and the number of operating firms 
reporting in each State in 1901 and 1902: 
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Rank of States and output of the products of clay in 1901 and 1902. 


1902. 
Number 

of operat- Per cent 

Rank. State. ing firms Value. of total 

report- product, 

| ing. 

F ONO eae te Gia Fo erie exe qeu RR usd une vue Ea 801 $24, 249, 748 19. 85 
2 | Penpsy valle i ci Sed A ERE I ERR SEE 511 17, 833, 425 14. 60 
abi) INGW- o socos iatus eS a ANE WU REA NAI GR 151 12, 613, 263 10, 32 
4 | Minois ........... O M xd UAE 515 9, 881, 840 8. 09 
A OP A ERAS Udo de ene Aa a cis. aa 262 8, 414, 113 6. 59 
FX ICInOIS DR su cusan OC E EI A EE ON IS 512 5,283, 733 4.32 
To MISRONTE S ice A due Qs Eee 235 5, 166, 414 4.23 
B dq TOSS Sues s oe E ue Dant t teas elo ud eda Mies p E E Es 325 2, 843, 336 2.33 
9 | West Virginin a Rr REC ee ees X RO EN AE UR 53 2,518, ^41 2. 06 
10 | Massachusetts oo... ccc ce cece ee ee he 90 2,375, 667 1.94 
A O Date ut ace acera Rie dos eh ute ione 89 2,253, 096 1.54 
12 1 OLOR QOO id tiet dd d 85 2, 200, 983 1. 80 
13 | Maryland........... Tr Eu DT 68 1, 905, 362 1. 56 
JM NEI TTCROUN S es eorr EUER E RS A ewe eee RR ACA NR E 110 1,883, 731 1.54 
Jo Kentücki ep aay O E eus A E E 111 1, 873, 042 1.53 
TOL MAC TIALS 1 6o dete ns areata x PE b e Desi 182 1, 714, 040 1. 43 

WU A r a a AA rE E E E ASA E 172 "3,093, 814 l.: 
IA aane E ie 98 1,577,823 1.29 
19 | Georgine o in IEA Si 103 1, 508, 669 1.23 
E A A A 55 1, 221, 588 1.00 
2] | Connecticut and Rhode Island............................ 41 1,217, 078 1.00 
AA s o RN UND FEUE DEP TUR: 150 1, 026, 658 M 
20 ^L ANA DATE AR Ux RR EE. DOE E PY aita C Eta ELS 103 1,016, 361 83 
241 TONDOSACO 25 50. quos elis Geen uva Ex a A E TUE 98 913, 125 79 
25- A ba Rc oae as aca in RD dm arcade i 66 905, 251 74 
26 | New Hampshire. AAA AAA 37 8S7, 124 13 
27 | North Carolinas A AAA rr wei 211 705, 521 . 65 
A TT 98 757, 668 62 
A E O AR 62 656, 648 54 
90-| LANIBISN ES so Seas oe x ele ds 60 612, 424 n3 
31 | South Carolina canola id RUEDA eR VE E VEA GERE 7 613, 511 .50 
32 | Arkasi no ued ke ces ces evo me ESTA SES bad. as 63 520, 178 . 43 
ES O s iter Sae due ep UR EX SCORE RATER E E E E 76 716, 209 . 42 
A xe a erate eed Saw oes n aah ewe te 55 359, 005 . 29 
25 | Oregon and Hawnii ........oooooccoooononrononcracoro como 61 318, 604 26 
36 1 Montana aid A 29 278, 727 23 
37 | District of Colombia nes cesses o) pr trece ER o ruo 15 267, 627 22 
Se ORTA NOMA O RENS RED RERU UT eats 31 235, 975 .19 
ao FIr AN esu o edm er Dese end due dues venren uaa cote COR Dd ta 24 175, 442 J4 
40 | Indian Terrltity. sos ios 22 167, 674 .14 
AT -DEIANA O 220 cc werd bavi pep Ope ROC ERR tet evadere is 21 144, 924 .12 
42 | "North Dakota ida AAA AR a 12 141, 214 .12 
AS? Iii P PDC 22 114, 608 . 09 
44 IOAN Oven esee E eed euskal wee Set e eae 30 93, 04S . 08 
AU "LO BEDIIOTNE aba hv e dri 13 78, 886 . 06 
46 | New Mexleo........... lateant EAE ates aua eue 12 65, 879 . 06 
47 Bonth DA 1 50 Se hae erate Pise qo OR o pe tod s qao es 13 63, 425 . 05 
48.1 NEVA A Sk d pae sU qe UE 7 45, 600 .04 
49 | Wyomllüp s ia di ERREUR SAU UE EE RR OC PR del : 9 22,190 .02 
o e "MC rcp NERA a 83, 152 .07 
o NINH kana teas wast commana: | 6,045 | 122,169,631 | — 100.00 


a Comprising pottery totals for the following States: Florida, Kansas, Louisiana, Maine, Montana, 
New Hampshire, and Oregon. This total could not be distributed among the States to which it 
belongs without disclosing the operations of individual establishments, 
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Rank of States and output of the products of clay in 1901 and 1902. 


1901. 
Number 
of operat- Per cent 
Rank. State. ing firms Value. of total 
report- product. 
ing. 
VOD erence A cake Nd eee edipi pe ue 813 $21, 674, 985 19. 58 
2 | Pennsylvania iii bf des. 2oeste eee deakee eels 507 15, $21, 742 13. 90 
3| Now AAA A eee eee E ee ees 160 11, 681, 878 10. 60 
OW IHIBOI Loos encre Oe Es 550 9, 642, 490 8.75 
6| New B0 )4— prc aiaa a e aai 276 8, 291,718 7.52 
AO A ES cte ER n a a S ERE 259 4, 474, 553 4. 06 
| To ndana AAA A n A EE ned saa 540 4, 466, 454 4. 05 
FB OW Bisa Sie pcc" 341 2, 737, 825 2. 48 
' 9 | West Virginia c cae beads cel Ert EX Y wees Rd 53 1, 946, 480 1.77 
10 | Massachusetts .............luuueee.l..l elles sees 90 1, 870, 897 1. 70 
11 | California ss tt ed baleen A a uU dte e Ree Rede 92 1, 769, 155 1.61 
12 | TEXAS corso geo ter a ai "rm 201 1, 723, 375 1. 56 
Id Märyland. oe sea ooo ees Wiese ah RAT eae PASSES 66 1, 605, 655 1. 46 
14 | Colorado... liada 91 1,594, 867 1.45 
Ib-|-MiunesBOlà. co cocoa is oe bee ir deest er RES 116 1, BAS, (47 1.41 
16 | Georgian doe eco des ei eu Ev O T 107 1,545, 088 1.40 
17 | Michigan AA ROUEN ex lale 180 1,542, 034 1. 40 
18 | Kentúckyý orco vip eS obl d ee E der Ex RE dw deus 117 1,514, 543 1.37 
A A a tue dbi hog dead e mes ra 109 1, 439, 347 1.31 
Wisconsin .............---seee esee essem mese 170 1,247,544 1.13 
21 | Connecticut and Rhode Island............................. 45 1,130, 909 1.03 
29. | KANDE NA a 58 981, 020 . 89 
23 | Alabama ue cer ore LS qULa VEIT ERE CER M DENS db 118 946, 791 .86 
24 | Washington ........... ue REP TERRE eR En ex tows 63 944, 798 86 
25 | Tennessee ii 119 893, 967 .81 
26. L-NODPBREA ¿00 As EE 107 806, 473 .73 
27 | North Carolini... ee nry o Ux Reeve eee ENSE 293 771, 338 . 70 
28 | New Hampshire .....................uuul ecce eere ran ri 765, 964 . 69 
29 | Maine ................. O 74 734, 678 .67 
30 | Louisiana. a oia 61 615, 703 .56 
81 | South Carolina ................................. said 92 575,218 . 52 
32 | MOBIBTIR ot enu Wee E xZeROOP I RS P a VEI 32 539, 221 .49 
33. | Missi AA 75 456, 473 .41 
3A | UIDI c ————m 75 407, 263 .37 
85 | District of Columbia..............................leeeeeeee. 15 324, 008 .29 
86 p UTR TE oce eo Hensel cua EDU er scr s phe iene. eh a uda q a es imd bs 50 291, 189 - 26 
37 | Oregon and Hawail ..................oooooooocoononnnonco.» 63 263, 891 .24 
98 | Oklahoma ii Rue Ro EREEE RAE X RE EBEN VE 38 205, 060 .19 
EE roni ae TETTE 24 190, 674 17 
40.] DelüWBTO. sus cs eyee eases te in neke bad cecnatoiee vane NEN. 23 131, 164 . 12 
41 | Indian Territory ...........................c ee ntn 18 117,224 ll 
AE APRON fee egw ck ose EU au a Shaina ees pides duis 23 92, 986 . 08 
43 | New MEXICO aii A e a da 12 81,345 .07 
44 | VernmnonDt iiie cereis abere E dea P aae Ue PES 11 77, 554 .07 
45 | North Dakota...................... ecce rrr 9 76,708 .07 
AAA seated iuto erbe fe ted 32 68, 328 06 
47 | South Dakota ................. deduce Sud a p Rd a Ma id 12 59, 365 05 
48: Wyoming- fic Gi cocto dur A SEMIS dsdus 9 28, 950 . 03 
49 Nevada scien ot ecto ad 5 17,625 . 02 
Other States MTM rc O araia a'76, 488 .07 
Total cece te esp xw vest ev MV dew ieee ds 6, 421 110, 211,587 100. 00 
aComprising pottery totals for the following States: Florida, Kansas, Maine, Montana, New Hamp- 
Bhire, n,and Utah. This total could not be distributed among the States to which it belongs 


without losing the operations of individual establishments. 
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The following table shows the rank of the several States and 
Territories in the value of products of clay from 1894 to 1902: 
Rank of clay-producing States, in value of products of clay, 1894-1902. 


Btate. « F . | 1897. 1898. 1901. | 1902. 


NOW AAA eee EDEN 


Kentucky .................. | 
Louisiana .................. 


Michigan................... 
Minnesota .................. 


26 
40 
34 
12 
25 
16 
89 
30 
38 
18 
47 

4 

6 
45 

8 
27 
15 
24 
21 
10 

9 
14 
11 
81 

7 
82 
23 


z 

a 

A 

kel 

T. 
BBuak as ow 


New Hampshire 
New Jersey ................. 
New Mexico............... 

New York ...... ........... 
North Carolina ............. 


ERE CE ERE SECO O SEE E 


vi-=53 9 


Pennsylvania .............. 
Rhode Island............... 


E ^ .8ü5.58o.tesH 


ESBERN AB VIn SNe SoN 
> 


z 

E 

< 

a 
NESEURAS 


Vo 


= 

d 

5 

a. 

ig 

8 
BESSPERLERBNAL 


= 
< 
2 
H 
[nd 
=] 
R 
wa 
00 


a Including Rhode Island in 1897, 1598, 1899, 1900, 1901, and 1902. 

b [n 1894, 1895, and 1896 Indian Territory and New Mexico were included with Oklahoma Territory. 
c Included with Connecticut in 1897, 1898, 1899, 1900, 1901, and 1902. 

d Including Hawaii in 1901 and 1902. 
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Every State and Territory produces more or less of the products of 
clay, though, as shown by this table, the first ten States are found in 
a belt stretching from the Atlantic Ocean to the Missouri River in the 
northern portion of our country. 

Ohio, as heretofore, is the leading State in the production of clay 
products, producing $24,249,748 worth of product, or 19.85 per cent 
of the total. In 1901 this State produced clay products valued at 
$21,574,985, or 19.58 per cent of the total. Pennsylvania was second, 
with a product valued at $17,833,425, or 14.60 per cent of the total; 
in 1901 this State was second, with $15,321,742 worth of product. 
Until the twelfth place is reached there has been no change in the 
relative rank of the States except Indiana and Missouri, which 
exchanged places. Colorado has risen from fourteenth to twelfth and 
Texas has fallen from twelfth in 1901 to seventeenth in 1902. Mary- 
land maintained its position as thirteenth in rank, and Minnesota rose 
from fifteenth to fourteenth, Kentucky from eighteenth to fifteenth 
and Michigan from seventeenth to sixteenth. Virginia rose from 
nineteenth to eighteenth place; Georgia fell from sixteenth to nine- 
teenth, and Kansas rose from twenty-second to twentieth. Connec- 
ticut and Rhode Island maintained the same position in both years, 
namely, twenty-first, and Wisconsin fell from twentieth in 1901 to 
twenty-second in 1902. The remaining States are rather unimportant 
so far as changes in relative rank are concerned, the greatest changes 
being in the cases of Montana and New Mexico, which dropped four 
and three numbers, respectively. 


BRICK AND TILE. 


PRODUCTION. 


The following tables show the production and value of building brick 
and other structural products of clay, together with fire brick, paving 
brick, and other clay products used in engineering work, in 1901 and 
1902, the former year being presented for comparative purposes: 
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Brick and tile products of the United States in 1902. 


State. 


*""""""""P"""""""""—""- 
.oo.o.o.... o. ............. + 


California 
Colorado 


[UR AA PERA 


Florida 


e? ARIES ANT ETON 


Maine 
Maryland 
Massachusetts 
Michigan 


Cee eee eee ee eee ee 
ee ee n 
eee eee eee eee 
eee eee em eee a noo...» 


ee ............-..--. 


MiNIEMIDDIL I. epe ug verear a395 
M Wee 

Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 

New Mexico 
New York 
North Carolina 
North DAKO >e aaen darias 
Ohio 


e... e... .o..n..n.o... Pr 
.oo.n... o... .nnnr...o..o..ooo 
nn. e.nn.n.... on... tti 
.oo...o...n..o..n...... A8 
.oo...o........... 
ee sosossosoesssses 

ee ee 
.oo...o.o.o.o........cn..... 


Oregon b 
PONDOSVIVEDIO sinansa 
South Carolina 
South Dakota 


Leo nn”o..o.o...o.o.... 


.o on... o.o... e... oo... ...o...s 


.oo.enn..... e... . . . <<... .<...oso 


Vermont 
Virginia 
Washington 
Went Vityitia. 2:1: zac. asas 
Wisconsin 
Wyomin 


ee n 


Total 
Per cent of brick and tile prod- 


ucts 
Per cent of total of clay products.!............ 


a Included in Other States. 
b Includes Hawaii. 


Common brick. 


Quantity. 


Thousands. 


128, 106 
15, 696 
69, 997 

181, 040 

147, 318 


Value. 


$730, 907 
114, 580 
456, 170 

1,291, 941 
986, 882 


896, 171 
115, 684 
185, 480 
170, 852 
1,114,527 
92, 309 

5, 131, 621 
1, 710 


119 


Front brick. 
Average 
Value. rice per 
thousand. 
Thousands 
$5.71 43 $500 $11. 63 
T4 o sero darent AE RADO s dzssee dw 
6.52 3, 258 29, 760 9.13 
7.14 6, 099 119, 302 19. 56 
6. 70 31, 737 334, 332 10. 53 
5.71 (a) (a) 9.09 
8, 28 1, 800 25, 250 14. 08 
7.40 (a) (a) 14.17 
DSO PPP AAA RP 
4. 98 5, 150 46, 560 9. 04 
7.42 (a) a) 10. 00 
5.01 20, 943 240, 466 11. 48 
5. 60 24, 866 215, 202 8.65 
6.57 (a) M 11.24 
6.91 7,504 30, 711 10. 76 
5.24 25, 817 229, 990 8.91 
5. 85 6,172 47,027 7.62 
6.04 (a) » 10. 00 
6.38 (a (a 10. 00 
6.23 | 3, 457 45,375 13. 13 
6. 84 | 3, 631 69, 230 19.07 
5.61 5, 684 42, 792 7.58 
5.71 6, 280 75, 850 12. 08 
5.79 | 328 3, 350 10. 21 
6.27 | 30,744 358, 089 11. 65 
7.13 930 16, 218 17. 43 
6.34 6, 648 87,415 13. 15 
8. 70 (a) (a) 20. 00 
6. 87 842 9, 149 10. 87 
5.01 42, 926 552, 000 12. 86 
6. 40 2, 082 20, 811 10. 00 
4. 73 18, 963 249, 573 13. 16 
5.28 995 8,375 8. 42 
6. 90 (a) a) 13. 40 
5. 74 63,815 674, 822 10. 57 
7.20 (a) (a) 12. 00 
7.62 540 15, 500 28. 70 
6. 40 71,746 966, 530 12. 43 
4. 76 718 5, 380 6. 96 
7.83 75 1, 325 17.67 
5.72 3, 462 35, 686 10.31 
6.22 6, 844 73,619 10. 76 
5.93 9, 442 84,979 9. 00 
By OS esae sie» O A A T 
6.16 20, 433 344, 139 16. 84 
7.87 2, 400 51,771 21.57 
6. 50 a (a) 14. 33 
6.05 7,724 70, 303 9. 10 
8.56 (e) (e) 14.00 
8, 238 86, 632 10.52 
5.71 | 158,391 | 5,318,008 11.60 
A IPP BO Ee exc va 
Od dex PR US$ ev BBO Pee E 


c Value of front brick for Wyoming included in Wyoming miscellaneous. 
d Includes all products made by less than t 


Digitized » Google 


hree producers in one State in order that the operations 
of individual establishments may not be disclosed. 
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Brick and tile products in the United States in 1902—Continued. 


Vitrified paving brick. | 
Fancy or | 
Average jornamen- Fire Stove Draintile 
State. price per | tal brick | Prick | lining | (value). 
Quantity. | Value. |^ thou- (value). (value). | (value). | 
sand. | 
Thousandz | 
Alabama .................... ls B $11.00 |.......... $222,600 |.......... | ) 
Arkansas ................ a) (a 9.00 AAA 13,500 las a) 
AMA ARA A A (a) 96, 491 $1, 250 $10, 459 
Colorado ...................- 1,549 | $17,915 11.57 | 814,185 | 609,495 |.......... 4, 706 
Connecticut and Rhode 
Island ..................... (a) (a) 9.10 (a) (a) 12,750 |... occi 
Del wATe. 2i causer O ec ees or Rer errore uentos [uoi cone (a 
District of Columbia.........]............]..........]-......... O NN A a 
FIGHOR PA AA O A E (a) [cence a 
o Soi os Mitek cael acs bk she bebe A CO (u) a a | (a 
A AO AE O esie cde (Qj. Lu O due i dE 
Illinois ceo tase re a Shook x 91,116 | 839,784 9.22 11, 893 199, 048 |.......... 693, 783 
Indiana secar 45,933 | 441, 494 9.61 10, 398 66,725 |.......... 807,516 
Indinn Territory A A si emet duree kia EET RUM (a) A e 
OWN Gos ce ees a ns pala 23,905 | 232,056 9. 71 1, 690 850.1... oor 672, 212 
Kansas .............. eee 37,937 | 25156 7.52 (a) (a) ren cuu 6,625 
Kentucky ................... a) a LE LN A 605, 448 (a) | 26, 039 
Louisiana ................... a (o 1000 AO RA ESAS A) horserearee 
Me a dae a :) a 19.99 | ^ (a Top NE CUTE 
Maryland ................... a (a $15.51 a 277,290 | 21, 40 | 2,105 
MituichusetUl eeu mei erue sr (d 54,342 | 133,752 navi 
Mielüghn..... ecce aee (a) (a) 12. 26 (d) PR wr e] 96, 645 
Minnesota O PA A labes puces (a O Coen | 2,219 
A A A O aquse A p 1,700 
Missouri .......-....- esee 22.288 | 194,250 A072 | 49,411 | 739,385 | (a) | 35, 887 
Montana .................... a (a) 15. 00 (a) 115,112 A essnee 
Nebraska.................... 3, 250 25, 150 7.74 SN A A celis e REA 
New Hinipahlte:..- so AA AA ret eR hu rS (1) AE sime de 
New Jerrey...........ooo.... 1, 014 10, 437 10. 29 11,407 | 819,580 8,477 83, 020 
New Mexico................. (a) (a) 7.76 (dE. NA SEO AA 
NOW YOPE. cian ecc 27,009 | 322,250 D E: a a 402,006 | 132, 832 110, 301 
North Carolina.............. (a) (a) 10.00- |... orta 1,203 aee osea , 6 
North Dakota MAA ARAN A MAA A (d)- » A 2rd aee 
A skonio ke taeka Ee 186,786 1,643,532 8. 80 46,027 |1,327,982 | 192,460 894, 713 
Oklahoma................... (a) («) 9.00- AA n A nnne ere 
OTERO so A ien melee KU Eee es eee cea (a) TOU AA 18, 097 
Pennsylvania ............... 70,074 | 716, 887 9. 43 20,972 [6,080,213 | 116,653 9, 317 
South Carolina ciceocc erase etr EDU RA accede ri Roco nx ames 29, 800 (a) (a) 
AA: A rr A A E E O A A 
Tennessee ................... la) (a) 10. 49 (a) 39, 318 1... 10, 323 
TON asees aa sei a) (a) 9. 23 4,557 V5 an] E AA 2, 
Dinh dove ee d mue Got desta |e hae ceto Re deem E ene (a) 12,400 |.......... ; 
Mermnont AA E A | exui chui PEELE nas nae vun estu sies t (C) eeste 
VICI A dos eee wi spa PA (a) 13, S47 |.......... 4, 240 
Washington ................. 4, 700 74,329 15. 81 a 18,6062 l.i. varus 7,649 
West Virginia ............ ii 60, 519 578, 711 9.56 |: roues 23,633 |.......... 1, 226 
WisPünslli.ciue ces exccvso cal eee ea were A Oeule eee basen (a) CO (Cierra 17, 763 
Other Statesd........ M AR doe 35,152 | 362,513 10.32 | 164,750 | 184,990 11,210 16, 900 
Total ici te 617, 192 5, 744, 530 9.31 | € 806, 453 ¡11,970,511 | 630,924 | 3,506, 787 
Per cent of brick and tile 
os AMAN A 5.86 |... s .82 12.21 . 64 3.58 
Per cent of total of clay ; 
o PAPA PO 4.70 |... . 66 9. 89 . 02 2.87 


a Included in Other States. 

bIncludes Hawaii. 

eStove nae for Vermont included in Vermont miscellancous. 

d Ineludes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 

e Including enameled brick, valued at $171,163, made in the following States: California, Illinois, 
Maryland, Missouri, New Jersey, Ohio, and Pennsy lvania. [New Jerse inda and Pennsy lvania, with 
products respec tively of $202,740, and $57, 153, were the only States in which there were three or more 
producers of enameled brick.) 


CLAY-WORKING 
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Brick and tile producta of the United States in 1902—Continued. 


State. 


Alabama 


Arkansas APE atl het cire 
California 


@eetenaaensrerseaseaaes 


Colorado..................... 


Connecticut and Rhode Is- 
land 


*""05.0(906000224«2292^2*€ 


JOE hoc rra exe eee cokes 
Kentucky 
Louisiana 
Muine 


Ce 


Maryland 


| 


Massachusetts ......... ccc cee le cece cc ewees 


Mich Moor cok decade 
Hn begun ad. d ares 
Missour 

Montana 
Nebraska ...cooooonmoos 
NVI Ma is 


Groraoo nó 0... e. 46.00. 


6rno e... .0.0.. 0. 0.084. 0... 


dono o on..nns»o 


Nuw York......... A dins 
North Carollun........ TETO 


eec" "^ t £t nn 


Oklahoma................... 
COTUBGU os 
Pennsylvania ............... 
South Carolina 
South Dakota 
Tennessee 


"**»""*9222022299 
Loren rn e. .e.no np. es 


Croannono e. ..naA<£ o. 0:<0...069 


Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 


re ey 

eode ncc n2: 2 
ee 000»9*229c29799 
eccaccc922c9-7929 
"ecce "^l 
cononnsnn roo... ..» 


...<.0600.. 06.560.000. .0..%0.00. 


Tota A esas 

Per cent of brick and tile 
AA A 
Per cent of total of clay 


Orna- 


VE : Fireproof- Tile Miscella- 
one a ing (not drain) neous 
(value). (value). (value). | (value). 
ES m PUN. A (a) $500 
AAACN T o orare ipi eI d sU RM ead derent 28 
¡A A ce nen (a 10, 187 
| $381,076 $173, 194 $18, 645 la 49, 001 
(M ^ dairxeekeerekes a) a) 72, 304 
| xsv seals [mad mme e ew (0). . Iago eie eun bg cer 
olumbia......... aM uu Bex (0) — Jevem mes] 25,000" 
”) EMO PU pesce cere we Cane hee ETATE 
174, 008 91,000 PA s eain ca ad 
EG Law A mida Beca el bee E qoa rE ui a 180 
| 360, 149 | 1,000, 765 358,015 | $257,049 22, 403 
311, 223 (a) 312, 851 579, 896 92, 556 
Indian Territory............. PREISSPANNE AES. Cn rs ees tae UNO S M ad 
(a) (a) 103, 824 2, 590 51,157 
(t) O CS (D Ngee deca webu ais 31, 449 
iE I AA tay arated wins 237,469 |............ 
Widen ela PE EA O qi satu Rad A AA 23,571 
(do^ A A A ics eR UM edo 
(a) O ERE! (a) 31,318 
(a) (a) 67,418 9,015 
O E sts 3, 290 P Bodie eet eae aie om 
| (a) (1) 41, 000 a 360 
| O93,59| IN (a) . 7 99,690 | 103,356| 430,544 
| (NM Mor NM E 11, 033 
era (a) — | 861,730 | — 965,047 | — 795,153 | 649,139 
Vui obe qp A que Stare Meade SM quil se ee Sie aia quce 4 
| 309,105 (a) 123, 497 125, 680 106, 8:25 
| (a) eH (ü)- - A taie set a 
"2; 646,134 | O 18, 259 | 757, 613 | 1,156,371 | 1,279,471" 
T T A LE MURAT R 
650,481 | — 213,800 | 135,839 | — 232,431 | — 749,502 
a Pa «i i UE ION: E 
A A sedan (a) 6, 665 
Ux. O EE O O 878 
O TE E S a Vl wie um odia ud tare ON d 18, 000 
IMEEM. IEE tn (a) AAA S 
11%, 462 e AAN a) 5,161 
(uw UU Leodii E a are ACE a) 500 
hope ak Cede anaes oe aa a) 1, 120 
buco Aleve ead uct Ad hcl tate apad leac esata caren a a Sale ah wile o e 350 
1,483,155 | 1,102, 903 195, 314 65,450 |............ 
7,174, 892 3, 026, 906 3, 175, 593 3, 622, 863 3, 678, 742 
7.32 3. 60 3. 24 3. 70 3.75 
h, 87 2.89 2. 60 2.97 3.01 


DrOGQUCIS is ae 


a Included in Other States. 


121 


98, 042, 078 


100. 00 
80. 25 


bIncluding adobes, aquarium ornaments, boiler and locomotive brick and tile, burnt-clay ballast 
carboy stoppers, chemical brick and tile; chimney blocks, pipes, and tops; clay furnaces, retorts and 
settings; conduits for underground wires, crucibles, curbing blocks, fire-clay insulators, fire mortar, 
flue hning, furnace brick and tile, gas logs, glasshouse supplies, grave markers, ground flre brick 


muflies, oven tile, 
well brick. 
c Includes Hawaii. 


dStove lining for Vermont inelnded in Vermont miscellaneous. 

e Value of front brick for Wyoming included in Wyoming miscellaneous. 

f Includes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 

gThe total of Other states is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 
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paving blocks, porous cups, saggers, stone pumps, wall coping, web tile, sewer an 


MINERAL RESOURCES. 


Brick and tile products of the United States in 1901. 


Common brick. Front brick. 

State. Ay Cge Average 

Quantity. Value. P Ti ud Quantity. Value. rice per 

thousand. 

sand. 
Thousands. Thousands. 
WAAR ns oso ras rA RR Pa Eds 128, 914 | $742,691 | $5.76 795 $6, 990 .79 
IA ee eee a 13, 533 | 92, 986 6.87 hoociorionanalsarenonconn a Ad RO 
ASEO 2225222 a care miro a a 56, 501 368, 350 6.52 | 1, 205 11,570 9. 60 
Qoo oV ir MEFFRE EEES ETT 146, 522 943, 250 | 6. 44 3, 787 86,425 | 22. 82 
CORO. eEeu de pei crece C EN daa 116, 160 | 760, 867 6. 55 16, 56: 196, 147 11. 84 
Connecticut and Rhode Island.. 160, 696 | 822, 079 5.12 («t) (a) 15. 04 
DeJR AAA seen ue 15, 963 126, 092 7.90 | (a) (a) 16.00 
District of Columbia............. 23,175 | 179, 184 7.73 (a) (a) 15.16 
Florida ........... APTA e OIN $2, 253 185, 750 5.76 (a) (a) 8. 00 
Gaotit lli. oos creed eoo co sue ca annREÉ 222,111 | 1,182,553 | 5.32 5, 325 56, 700 10. 46 
Ml ciisi was leben RAN 8,391 | | 66,514 7.93 (a) (a) 9.26 
TÍO iocivicssianiinsris comio 930,561 | 5,185,654 5.58 | 19,241 204, 980 10. 65 
iso ts, WEEHEOOEPHPPPUEPPEHSHE 315,966 | 1,624,133 5.14 27, 293 234, 775 | 5. 60 
Indian Terfitofy..i.i 222.244 17, 603 110, 774 6.29 (a) (a) 10. 00 
A od cane A AA 249, 318 1,611,040 6.46 8,785 88, 164 10.04 
BESSER ois cn censene O 108, 365 555, 928 5.13 5, 495 50, 340 9.13 
A AE 115, 977 621,756 | 5. 36 2, 486 16, 535 6.65 
COIN oo ora gavin Mose oven un 94, 981 560, 375 | 5.27 | (a) (a) 10.00 
MEI AAA AAN TS A: ha 69, 819 407, 354 | 5. 83 2, 530 22. 350 8.83 
A A 113, 457 676,708 | 5.96 | 5,772 76, 792 13. 30 
Mamanlusetut 555 Ss cadens esee val 170, 455 1, 060, 493 | 6. 22 6, 950 98, 892 14.23 
AIN RS AAA 215, 836 1 095, 254 5.07 9, 476 64, 031 6. 76 
MIO E oc2 22252 QeXEE Sx Re Sao | 157, 727 852, 303 5. 40 5, 506 55, 016 9. 99 
po PMA 76, 716 443, 939 5.79 6, 455 9. 93 
ba sie PEES F E OPIRE ATAT 276, 821 1,595, 031 | 5. 76 26, 301 298, 158 | 11.34 
MODO: nadaa e 51,739 397, 210 6. 90 1, 248 15, 432 14. 77 
Af TN i IAEA S 109, 060 668, 863 6.13 6, 806 85, 260 12. 53 
Not Dd ERR Eee 2,020 | 16, 425 | 8.18 (a) (a 12. 00 
New Hampshire................. 114, 532 741, 589 7.35 (a) (a 8.25 
NOW. FORO OT i o rro Onde vlone 351,886 1,675,746 1.76 29, 239 173, 138 16. 18 
NOW MIO arcos 9,885 72, 045 7.29 | (a) (a) 9.5 
cob a] PRA DA 1,016,237 | 4,947,599 4.87 | 18, 721 254, 696 13. 60 
North Carolina 4525265255222 as! 132, 699 682, 469 5.14 8, 070 8.15 
NOPE DAEOUR. or en cans 69 Go RS 10, 945 69, 508 6.35 (a) (a) 16. 00 
E NA TR A 489, 275 2,725,512 5.57 69, 405 612,718 8. 83 
ORIANGMA isis TTE AT 28,137 | 196, 735 6. 99 875 7, 850 8, 97 
A A A E 23,422 | 172, 058 7.35 354 8, 469 23. 92 
PénnsvIvanii. 20.22 (22206629. 875,631 | 5,357,079 6. 12 70, 207 844, 087 12. 02 
South Carolina ..............---.] 144, 601 | 546, 028 8. 78 165 1, 188 7.07 
DOOM DaROIA LL iiiilc ed ARA 50% 7 235 54, 365 7.51 (a) («1) 20. 00 
DEDO 25 o.asmansca ds ara Fed 92,502 | 610, 968 6. 60 3,073 32, 350 10. 53 
pho A ETT | 222, 459 | 1, 396, 889 | 6. 2 10, 138 95, 492 9.42 
DUAR csi coup wae Mo ev es ene xU eR 23, 262 134, 164 5.77 17, 490 ] 39, 591 7.98 
VOI nadar Noe | 11,872 | 61, 554 AAA less cou»asanvl uM MERE. 
Vinita: c illaasereasatealaSesA 171,624 | 1,139, 894 6. 64 17, 650 267, 028 15. 13 
WANIMO ciao R 9d oA ae? 61, 595 471, 960 7.76 6, 995 147, 881 21.14 
WO VIII l.i rezar eae 60,004 | 348, 452 5. 81 (a) a) 7.12 
WOODEN oraciones 187,173 | 1,151,838 6.15 6,527 54, 379 8.33 
WYO; eso nnana 2, 960 24, 050 8.12 (e) (€) 14. 00 
OUI BLADI LII Cas vatee v usen sels ucvsseionvelt vosevyaweXels€22422e5y 7,297 85, 788 11.76 
(o0 Mp 8,038,579 | 45, 508, 076 5. 66 415, 343 709, 737 11. 34 
Per cent of brick and tile prod- 

AS EO ANTE IMS IM OG. I-aza3esCen A A & S 1v veto 
Per cent of total of clay products. |............ 41.29 le ciacacteclagsesseacspel 4.9 Tossa. 


a Included in Other States. 
b Includes Hawaii. 


c Value of ee brick for Wyoming included in Wyoming miscellaneous. 


d Includes all p roducts made by less than three 
blishments may not be disc] 


of individual es 


Diosa » Google 


roducers in one State, in order that the operations 
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Brick and tile products of the United States in 1901—Continued. 


Vitrified brick. 
ENTER DUX Fancy g 
H ,| ororna- |p; . Stove 
State. cg | mental (rape | dining [Rayos 
Quantity. | Value. P hon. brick ( * | (value). ( ). 
mind (value) 
Thousanda. 
AMADA silo 209 202 xe (1) (a) $11.00 |...... es $132, 783 1 reiiiis («) 
har Dir Mp II coc ET A PUE EE PS REN 
ATKANSAS 20 ose cio co e erre a) (a) 10. 00 £950 13,580 RA (a) 
California ................... (a) a) 12. 00 4, 510 87, 605 : $50, 156 
Colorado «4... cones uses ee (a) (a) 13.00 8,453 | 292,269 a (4) 
Connecticut and Rhode 
THANG A AO Voce ties va rise pese RUUGa E (a) (Ur doces sus 
DOING ATG x oe ita ee A A EA A AA ces («t) 
District of Columbia ci lc rl A AAA 2, 652 
A A quM E O A ES 1,515 
GEOL ace | (a) (a) | 7.69 12,200 | 35,000 (a) a) 
MONG a5 See soc AAA A A O PSA a) 
A A sce ens ren | 99,572 | $899,454 / 9.03| 13,105 | 212,510 |.......... 691,588 
TQ: 222 24be9 ene aos | 31,468 | 320,221 10. 18 8, 160 51,526 (0) 772, 241 
Indian Cerritory A oe uL sues dide A pira p AMA oues meant 
IOWA Aedes poiense nsa ee nes 24,270 | 241,108 9. 93 2, 229 1, 810- [resorte 534, 935 
KATISAS C —— 41,974 | 312,994 7.53 (a) Gy. lessees ates 3, 
Ketilüeky cccccticesbiesse cs (a) (a) 12.71 (a) 377,741 (a) | 29,198 
Tt AA se aoa A cS eo EE X HD ES NT 
Maine ias co (a (a 20202) AA (0). A 3,830 
Müurvianil 1l ems iu) (a) 15. 00 11,000 | 342,055 | $40,237 2, 102 
AA AA IO A A 63, 010 57,945 | 135,570 |.......... 
Michigan. 2... 2... ccc eee ewes (a) (2) | 12.30 CN AR (a) 98, 972 
UN AA A o ble uide WE (a) (d). A 6, 739 
O E uu Sean eee seva cas oe vetR cet | (a) 
NDOSSOUFPLI S eie uzeasdeEeee rr Sen 25,860 | 225,747 8.71 62,108 | 620,116 9, 520 45,114 
MOHUITIB 4 ron A es ose xi ble ew ERN ed adea 19004. 152,650 I once ARS 
Nebrnuska............... leis 8, 850 28,150 7.31 Lo) ED cq E («) 
ro COMUNI —— A OREMUS RESCUE MEE UG OPE S AI A A 
AA AMM scene PA etwas es e oeeie (d). . PP OS 
NOW Jersey. eese seve esis 2,251 22,024 9.78 11,514 | 750,327 (a) 22, 612 
New MexitO....oooooonomooo. (a) (a) 7.00 (ai esame A ce enu dard cs 
NEW YOK uice E eR aU 29,950 , 343,343 11.46 a 293,944 | 115,054 73,554 
North Carolina.............. (a) | (a) 10. 00 (a) 3, 720 (a) 5, 042 
North Dakota ......... A A eee weet cee apa een isa ura N (n douces Sag alone eee stale 
A A EET 175,757 1, 443, 537 8.21 49, 021 (1,287, 059 (a) 707, 409 
OKIABBOHIR ule A AA ot coded ee MAA PEA EEE (t) Pe oe ec cece (a) 
AA A A A (a) a | 11,991 
Pennsylvania ............... 73,498 | 670,081 9.12 | 74,726 [4,791,083 | — 86,190 7, 409 
South Carolini ouo or A A AA A 14, 925 (a) (a) 
South. Dakota AMO A A A ewe bekeees (d. - d A ee cx 
Tennessee................... 6, 624 67,129 10. 13 (a) 37,100 ocios 15,961 
TONI 2225 00% eue rer enr ns s a) a 8.7 1,339 23337 [L2 904 
UH. peice A A A O ET AET 5,100 lucas (a) 
AAA wee enansa snan A | Wie mrs [ocu ees NIS e Du. (E) O es 
A E A A 20, 129 4,071 A 3, 078 
Washington ................. 7,774 139, 162 17.90 a 24 012 1. ees 3,313 
West Virginiu............... 62, 805 50, 389 8.84 a 102,300 lucio ses 1,485 
Wisconsin ................... (a) (a) 7.50 2,105 CI PA 22,727 
A A O EDS RON O, IO A eausa itd 
OtherStatesd................ 19, 824 216,295 10. 91 30, 312 124, 401 86, 800 20, 644 
Total cirios 605, 077 |5, 484, 134 9.06 | e 835, 840 19,870, 421 | 423,371 | 3,143,001 
Per cent of brick and tile 
Drs rur cil 6:29 lois eer .95 11.25 . 48 3. 58 
Percent of total products of | 
chocs A EOS E A .76 8. 96 .38 2. 85 


——— — — 


a Ineluded in Other States, 

b Includes Hawaii. 

c Stove lining for Vermont included in Vermont miscellaneous. 

d Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed, 

e Including enameled brick valued at $163,709, made in the following States: California, Illinois, 
Maryland, Missouri, New Jersey, Ohio, Pennsylvania, Tennessee, and Wisconsin. New Jersey and 
Ohio, with products, respectively, of $177,128 aud $11,887, were the only States in which there were 
three or more producers oi enameled brick. 
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MINERAL RESOURCES. 
Brick and tile products of the United States in 1901—Continued. 


Ornamen- 


x ; f Fireproof- | Tile, not | Miscella- 
State. PAIN. ps a ing drain neous [Total value. 
` | (value). (value). | (value). | (value).a 

Alabama ................. tex Sener ere O euet welded EEES $1, 800 $928, 429 
A A Ne S RN OL ea A A A 92, 96 
y ug cor A A Mene A FRE HE 395, S58 
Calorias. eae cate ces 2x5, 599 $141,380 $12, 825 h 70, 781] 1, 735, 721 
Colorado 20m. cea (^) (^) b) (o) 167,512 1, 568, 167 

Connecticut and Rhode 
Isti retro ce ea ners ba ence rnb asd asia ated (b): '""Lholuonse ies 109, 500 1,039, 709 
DOC Diog RPM e| Cate awe vr sc REI NE 131, 164 
District of Columbia ........ 9000 sonos AA eae Ree NK, 32, 000 311, 129 
A E Ee E (D. A A lesus is RUE 2,500 190, 674 
A deine acta ehs 151, 500 71, 800 (^) (^) 1, 460 1,527,853 
TAA Oe cos bc A A AAA uic UE e oes 272 68, 325 
DIO 1223 vo ER Ies 345, 716 812, 015 263, 276 223, 746 2s, 121 R, 960, 041 
THUAN: A eae tase 253, 626 (^) 9], 05] 475, 130 DU, 790 3, 935, 053 
ai A A A ecu tiec ia dances ea onan, MELDE eee 117. 224 
jf y e" 54,500 1............ 59, 270 11, 903 106, 346 2, 711, 305 
Kinin ones an d NI A Bc - obuia 40, 000 981, 020 
Kentucky ooa RES es We 100,705 locas " (b) aoseuascedus 1,374, 846 
TANTAS A O losa these lena chur onan laa is WIES NY 27, 220 612, 596 
MUDO add e Rs (^) | veins torre A Nee earache Balt 134,678 
Maryland ................... (») (B). dels ease ued 16, 586 12,586 | 1,272,175 
Massachusetts... 0... cece cele eee eee M (^ (>) (^) 13,301 , — 1,559,469 
Michigan.................... E tees 1,880 Ree hee seuss 637 1, 197, 169 
Minnesota .....ooooomomo.ooo... (b) SOPORE 35, 700 0 650 1,256,552 
DEISSISSID [ee A erui Ru A cens cela ed rud (Dy. + eee oat teats 451, 694 
Missouri ...........- ewe ee eee TSS, 515 223, 554 59, 043 60, 202 359, 160 4, 409, 906 
MOLNULHR 206i. cru os heen NI (^) (^) 639 539, 221 
INCU Si x eise A O | Sanne Se MOK eee ee RAE 11, 700 806, 473 
INNO mr" CE A A E A S ace ude? 17, 625 
IN AAA A A ue cei oe eue cns ladies dieu at 765, 964 
New Jersey 2.0.2... cee eee. (5) 920, 664 610, 564 456, 122 458, 316 5,781,505 
A A AA A AE A O bead uu mp DRE 81,315 
New YORK isacscct tee Ex 96,770 754, 911 95, 917 140, 890 94, 532 7,214, 355 
North Carolina.............. (By. eee oeues ees O dest 5, 000 751,301 
North Dakota ...............j..... poe did rere E NN ER TUR CEST ES Sewer hans ES 76, 708 
COTO By eit eee asa 2, 735, 703 (^) 357, 284 996, 005 599, 682 11,526, 424 
OWIR OMA cone cones A sess |S awws cM A AS acc: 205, 060 
OTUEFOII CS, coche eX ES aor (b) A iatis (b) b IRR 263, 891 
Pennsylvania................ 435, 998 314, 900 101, 652 158, 525 716,913 13, 656, 730 
SS AA A O ekzxaku d cei es pA i uie ion 250 563, 346 
South Dakota............. T use acute PEA A A I dele doe dees e RR p dim 59, 365 
TENNESSE cs DY). whem aseuun tn (5) O 829, 874 
LONAS p ER EI pidas (b EEE A O 2, 950 6,778 1, 632, 189 
WTA oo Sete A R CPGE ns PR MUR ENTUM 1,34 291, 189 
hien m pU O A O se iaenaeuess d 16, 000 11, SA 
NTE i MM A O mper E HORIS P 1, 435, 300 
Washington ................. 118,584 Qu W^ ut derer cis An 927,298 
West Virginia ............... (E * secs ee tee SV tó (5 2,500 1, 087, 838 
W ISCOUSIU coed cater AO chan xarà ba (b) (ù 1,400 1, 234, 144 
AV ORTI, S Cowesve A exabs ens caw eq sese mon dieat a ot pce ¢ 4, 900 25, 950 

Other States f. ............... 1, 265, 755 128, 758 168, 447 256,600 |............ | (0) 

A ios 6,736,969 | 3,367,982 , 1,860,269 | 2,867,659 | 2,945,268 87,747,721 

Per cent of brick and tile 
DIR e ee iles 7.68 3. 84 2.12 8.27 3.35 100. 00 

Per centof total products of 
CANA 6.11 3. 06 1. 69 2. 60 2.67 79. 62 


aIncluding adobes, assayers' supplies, boiler and locomotive tile and tank blocks, burnt clay bal- 
last, chemical brick, patent chimney brick, chimney pipe and tops, clay furnaces and retorts, con- 
duit for underground wires, crucibles, cupola brick, rence posts and stubs, fire clay mortar, flue 
lining, frost-proof cellar brick, furnaee mantels, gas logs and settings, glass-melting pots and glass- 
house furnace blocks, grave markers, hollow bricks, muflles, supports, and slides, porous cups, rnn- 
ner brick, sidewalk tile, stone pumps, terra-cotta vases, vitritied sewer brick, wall coping, water pipe, 
and well brick and tile. 

bIneluded in Other States. 

cIncludes Hawaii. 

d Includes stove lining for Vermont. 

e Includes value of front brick for Wyoming. 

f Includes all products made by less than three 
of individual establishments may not be disclosed, 

g The total of Other States is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 


roducers in one State, in order that the operations 


CLAY-WORKING INDUSTRIES. 795 


These tables show in detail the clay products of the country in two 
years of great prosperity, when the products shown were valued at 
$98,042,078 and $87,747,727, respectively. The percentage of these 
products to the total was 80.25 in 1902 as compared with 79.62 in 
1901. The common brick composed 49.86 per cent of the value of the 
brick and tile products and 40.01 per cent of the total clay products, 
whereas in 1901 these figures were 51.86 and 41.29, respectively, and 
in 1900 they were 50.54 and 40.14, respectively. The next most 
important product in point of value was the fire brick, which was val- 
ued at $11,970,511, or 12.21 per cent of the brick and tile products and 
and 9.80 per cent of the total clay products. In 1901 this product was 
valued at $9,870,421, or 11.25 per cent of the brick and tile products 
and 8.96 per cent of the whole. The average price per thousand for 
common brick increased only 11 cents, or from $5.66 to $5.77. Next to 
fire brick, the most important brick product in point of value is vitrified 
paving brick, which was valued at $5,744,530, or $9.31 per thousand, 
constituting 5.86 per cent of the brick and tile products and 4.70 per 
cent of the total clay products. In 1901 this product was valued at 
$5,484,134, or $9.00 per thousand, and constituted 6.25 per cent of 
the brick and tile products, or 4.98 per cent of the total clay products. 

The front brick product was next in importance, being valued at 
$5,318,008 in 1902 as compared with $4,709,737 in 1901. "The rela- 
tive proportions of this product in the two years were 5.37 per cent of 
the brick and tile products and 4.27 per cent of the total products in 
1901 and 5.42 per cent and 4.35 per cent, respectively, in 1902. 

The fireproofing industry, while it has made grent gains proportion- 
ately, is still relatively an unimportant branch of the industry, the 
product being valued at $3,175,593 in 1909, or only 3.24 per cent of 
brick and tile products and 2.60 per cent of the total clay products; 
in 1901 this product was valued at $1,860,269, or 2.12 per cent of the 
brick and tile products and 1.69 per cent of the total clay products. 


RANK OF STATES. 


The following tables show the rank of the States in the output of 
brick and tile products as distinguished from pottery products, and 
the percentage of the total made by each State and Territory in 1901 
and 1902, and may be of interest to those engaged exclusively in this 
line of industry: 


Rank. 
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Rank of States and output of brick and tile products in 1901 and 1902. 


1902. 


PROM Sd A AS LEM EE 
NEW XOIE 22: A ba deum Nequi eee 

NOW Jerney oie e520 Se wen r e 
Missouri atx c ork esd E CR T PIRA E Eds 


Kentucky cose in pita BERE EE a tenet eux E D ce mit. MIN 
Michigan corona ood s cose os po eda pa ex n Pediatric Ed au UE 


NAPE M PCT E PERRA 
Minfiesotiouu ce ri ix Xr TE octal 
A re ETE = 
Maryland os issue aida Parga oa a Uu dpR d arenes 
Nos ANa ATE ooo ca PERLE UE E RR une eb eck ey sae d 


MWüasliptolia cossos oroe A A AA A 
New TIunrpeliréz aa ón 
JEUDI OKETE S FU Kr" 


OPC RONG S eee oles See d A ears ee ala a ay waht den 
MOBILE oi oce es cise de bbe A ee MEE UU e E 


Lc UD Territory us iesus da e E EIE RR d Ame quai Ioue 
io fj. e —————— À—Ár—————— RM 


A St 2 ao cetera ee eee se eee a eat Esa SEDE m E 
Ida DO oo bx sets Vein seine eee abe died ic e id edm dus 


New MEXICO x —————Á—— P 
SONU DAKO sord owe ovwevedeeu c bas a a 
Neyvüuü cou las Secsi tier Soden NS URN IUS UE Re up cowed 
N VOU cereo Gave E tebqaime auis at Ed 


Total iei uio ppvIswadcx E XYESPWEM E Ree emake VERE MEE E ERE 


a Includes Hawail. 


Conca o. nn.o.. rn... ..9.908690000020. 8.0900. 0000750... 006280. 0202....- 


Lor... eo. .o.:.-..£< .L-. 90.10.02 ...LKOOOÓCLCORS rc ooo sr o 


Conos. ....... eo... .oone. nono. n..o2 na. non .oe.ne. no... .n.on.. once nonn.. ne... o - 


| Value. 


$15, 957, 160 


13,730, 610 
9, 187, 426 
7, 484, 682 
6, 420, 304 
5, 112, 901 
4, 623, 449 
2, 797, 949 
2, 201, 489 
2, 166, 668 
2,075, 212 
1, 736, 000 
1, 660, 942 
1, 595,612 
1, 573, 842 
1, 513, 006 
1, 491, 530 
1, 380, 062 
1, 352, 080 
1, 221, 588 
1, 100, 781 
1,014, 373 

959, 865 
891, 877 
887, 124 
862, 427 
781, 009 
757, 668 
656, 648 
642, 424 
596, 706 
510, 728 
501, 785 
353, 255 
818, 604 
278, 727 
258, 430 
235, 976 
175, 442 
167,674 
144, 934 
141,214 
114, 608 

93, 048 

78, 886 

68, 879 

63, 426 

45, 600 

22, 150 


98, 042, 078 


| Per cent 


| 


of total 


product. 


16. 28 
14. 00 
9.37 
7.63 
6.55 
5.22 
4.72 
2.85 
2.25 
2.21 
2.12 
1.78 
1. 69 


H . . 
A oe t A 
E  .. .EOOEcg Á——':»2*Y!1:0202-AZZX 4 a tt 
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Rank of States and output of brick and tile products in 1901 and 1902. 


1901. 
Per cent 
State. Value, of total 
product. 

POnnay lV ON IG. it oo es he in ss ee ce eet a eee eae d E $13, 656, 730 15. 56 
A es os t M ceu E UP LES M EO EU i PRAE. 11, 526, 424 13. 14 
inu T I O EE E E I E E E 8, 960, 041 10. 21 
NEW KoI S [24 5 oss bec aceite RR E DEM tee DEO E oue 7,214, 358 8.22 
New IET a eg au eU a Ce: 5, 781, 805 6. 59 
MISURI 4, 409, 906 5. 02 
Indianin AA T" 3, 935, 083 4, 48 
TO WA td a aid 2,711,305 8.09 
Calorias M E IMEEM MEM 1, 735, 721 1. 98 
o A blo xal emat sees ERR M Ceota N EIUS 1, 632, 189 1. 86 
Massacre ia ware ee BU ud 1, 589, 169 1.81 
COJO MU O fos NA UE EE OPI M IM d LI dE 1,568, 167 1,79 
GOOTHIDS MM TM A II E 1, 527, 853 1.74 
MiICI OR sons ete ee A Vi UL bs Lb Um eO 1, 497, 169 1.71 
bao) AA O A n 1, 435, 300 1.64 
Kentucky A O ee eaten ete bes i eder 1, 374, 846 1.57 
Maryland ressos esa A deeds a aa eee 1, 272, 175 1.45 
MANDES Ma sb ID RA RERGAVEPOS a aV udis ene 1,256,552 1.43 
WISCONSIN Gs we ue OE ewan Edu coat eee d eM E 1, 234, 144 1,41 
West VITRIIB | SAA se ead 1,087, X38 1, 24 
Connecticut and Rhode lsland....................................... 1, 039, 709 1,18 
Kansai sra ti eed dua q us 981, 020 1.12 
Alabama A Á PHI 928, 429 1.06 . 
Washington o vss cece cote A ES RI O RE ied 27,298 1.06 
TENNESSEE ES EE T E TL T 829, 874 95 
Nebrüski. AA AAA AS UAR TES A 806, 473 92 
New Hanpshire.2:2 da id Es 765, 964 .87 
North CUrolliilo a mca e ste A 751,301 
pul EC ede kane pee eee ne eet eee esas 734, 678 5 
TAS S a AAA LL LE IT uL 612,595 .70 
SOUL CEOs eius xoa bes va ot Xie x inea NEUE e vau EE eg Di seu Rud 663, 346 . 64 
Monti as DRE RR | 539, 221 .61 
EU LIU PE — RR 451, 694 .91 
ATRAS DS whe cote lee a ee odie eo eee eee eens 395, 855 . 45 
District of Columbia: ovo ae qothr ae oh Ei Rod eee Er LRQ | 311, 129 .85 
Ute cura ED A aie PE 291, 189 .33 
o A ea hans eee eae ES 263, 891 .90 
UP casters Seon et O des 205, 060 . 23 
A tee Udo tat Ges tates eed dade kud Sut petu Seek cC DESC 190, 674 .22 
DICTE WATER ATA AAA A 131, 164 . 15 
Indian Territory 22. 4c ales Re E EIE see Set a E 117,224 .13 
Arizona..... c —— ———P—— A ewes ex 92, 986 .11 
New MEXICO 2 AT A a UA E 81, 345 . 09 
VOTO di di a D LE 77, 554 . 09 
North Da Klä -ss ii A A WEE as 76, 708 . 09 
TODO a A date Some d ds EE t tee 68, 325 . 08 
South DEEOU Lo oU eer cote eate RUPEE au Aou what ir Gasket ates 59, 365 .07 
WS OMG us ere IERI vb ds 28, 950 .03 
NOVAIB 2 el eee A een eee LU Lue eR ten 17, 625 .02 

Total Re "P 87,747,727 100. 00 


a Includes Hawaii. 
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Ohio, although the leading State in point of total value of clay prod- 
ucts, must bow to Pennsylvania when the coarser products only are 
considered, the value of these products in these two States in 1902 
being, respectively, $13,730,610, or 14 per cent of the total brick and 
tile products, and $15,957,160, or 16.28 per cent of the total. In 1901 
these States produced brick and tile products, valued as follows: 
Pennsylvania, $13,656,730, or 15.56 per cent, and Ohio $11,526,424, 
or 13.14 per cent. Inspection of other tables will show that the 
reason for this is the enormous brick and fire brick production of 
Pennsylvania, while Ohio’s chief brick and tile products are vitrified 
brick, drain tile, sewer pipe, fireproofing, and floor, wall, and art tile. 


HUDSON RIVER REGION. 


The following table shows the production of common brick along 
the Hudson River, from Troy, N. Y., to New York City, including 
Bergen County, N. J. This region is probably the most active brick- 
making region in the world. Of New York’s 1,061,712,000 common 
brick, the largest output of this variety of brick of any State of the 
Union, 782,932,000, or 73.74 per cent of the total output of the State, 
were produced in this portion of the State. This output of common 
brick is exceeded by only two States in the entire country—lIllinois 

and Pennsylvania, the great cluy-working State of Ohio producing 
only a little more than two-thirds as much as this portion of New 
York; and the State of Indiana, itself a large producer of common 
brick, made less than 40 per cent of the output of this comparatively 
small region. It is interesting to note that there were in 1902 only 
11 States besides New York that marketed more common brick 
(209,905,000) than one county along the Hudson— Rockland County, 
namely: Georgia, 223,705,000; Illinois, 1,023,681,000; Indiana, 305,- 
233,000; Iowa, 228,142,000; Massachusetts, 241,376,000; Michigan, 
237,254,000; Missouri, 292,134,000; New Jersey, 300,583,000; Ohio, 
538,552,000; Pennsylvania, 949,718,000, and Texas, 217,461,000. 

Of New Jersey's product of common brick, 300,583,000, one county 
on the Hudson, Bergen, included in this table, produced 50,133,000, 
or 16.68 per cent of the total. The explanation of this large product 
Às in the fact that it supplies the market of Greater New York and 
vicinity, the largest consuming market for brick in the country. 

The average price per thousand varied from $4.01 in Ulster County 
to $5.29 in Columbia County, the average for the New York portion 
of this product being $4.42, as compared with $4.70 in 1901. The 
average for both States was $4.42, as compared with $4.67 in 1901. 
The average for Bergen County brick in 1902 was $4.38, as compared 
with $4.27 in 1901. 
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As in 1901, the figures embraced in this table include principally the 
product made along the river, which is shipped by water to New York 
City, but in the northern counties brick are included which are used 
locally: 


Common brick of the Hudson River district, from Cohoes to New York City. 


1901. 
Ner -— 
County. report: Quantity. Value. rice per 
ins. thousand. 
l Thousands. 
AIDA LOU a dai det eda. eu aa a a i 9 43, 624 $221,818 $5. 08 
COLI DIA ————— 4 44, 200 219, 000 4.95 
DOLO vs ri ie 18 139, 895 630, 190 4.50 
Greene sr cda 4 32, 810 176, 713 5.39 
OTAR e L0 e voreded EXER oe eet tee ELSE eu ee ed 10 78, 254 388, 507 4.96 
Rene let. oii soo opes a vk rte dee ee waa ERA RR RC WR RR 8 10, 018 45, 564 4. 55 
E Rockland A qase c E E RREAMq 36 213, 885 994, 348 4.65 
Ulster sd E 20 161, 688 697,010 4.31 
Westchester 625 oss ovscel sc E ER koh DER PENES AMD SMS ai 9 59, 750 310, 425 5.21 
Total for New York sie re eokeiR case esas caus chess 118 784,124 | 3,683,575 4.70 
Bergen County, N.J....i on ccd cst eet i 4g Saw Re aed one 9 46, 030 196, 640 4.27 
TOt ya E A etl eig d ded aa 127 830,154 | 3,580,215 | 4.67 
1902. 
A Dany crue estes ka tals cine secede toes 11 40,550 | $184, 674 | $4. 58 
COMIN Nicest eae a osc Coe Xxx a uer Een 5 68, 500 309, 625 5.29 
Dutchess MMC". E a E ea e 19 133, 081 585, 873 | 4. 40 
A sad ud uv vex eee ete er E eee 4 30, 101 134, 748 | 4.48 
OMIR rn eee ee cee Siete ee ea ees 8 88, 900 412, 950 4.65 
Rensselaer.................... eee ehh mets Ihn 7 11, 200 b6, 350 5.08 
ROCKIN. das Feb ses a ween eked 33 209, 905 898, 605 4.28 
USTED AS aX rp ek Lay 23 159, 130 638, 063 4.01 
M'esteliester is A as 9 51, 565 242, 795 4.71 
Total for New York ic0cincisisaadcar dad 119 782,932 | 3,463, 683 4.42 
Bergen county, N. J. ninia a 8 50, 133 219, 696 4.38 


Total ista tee 127 833,066 | 3,683, 379 4. 42 
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PRICES. 


The following tables show the average prices per thousand of the 
various kinds of brick in 1901 and 1902 by States and Territories: 


Average value per thousand of various kinds of brick in 1902, by States. 


COMMON BRICK. 


Hawail 22). 22252215 aa $14. 40 
Nevada ..........--.----.------- 8.7 
W VOMIIN soi as 8. 56 
Delaware oni dee iaa 8. 28 
Washington.................... 7.87 
South Dakota .................. 7.83 
UFO Mec ras 7.44 
TEN: oo lds ota cen tek anus 7.42 
District of Columbia ............ 7.40 
Arizona oso ed eek exa XE 7.30 
Oklahoma ...2:.: 2: va ladete 7.20 
Calorias 7.14 
Monti. cade 7.13 
TOM A A a 6.91 
North Dakota .................. 6. 90 
Rhode Island .................. 6. 88 
New Hampshire. ............... 6. 87 
Colorado. es Ea EU OE es 6. 70 
Indian Territory ............... 6.57 
Arkansas ................ ceres. 06. 52 
West Virrinia.................. 6.50 
New Mexico ......-.....------- 6. 40 
Pennsylvania 2. cem RR ees 6. 40 
Malls iuter Soa cu so, os 6. 38 
Massachusetta.................. 6. 34 
Nebraska acceda es 6.34 
FRONT 
Oro On A EU RI KEPT a $28. 70 
Connecticut .........2 222 2... ... 23. 00 
Washington.................... 21.57 
Nevada circa eresE 20. 00 
Califurnia....................-- 19. 56 
Massachusetts .................. 19. 07 
South Dakota .................. 17.67 
MODÍADA. cuendo Sh ee aes 17. 43 
MUI ara 16. 84 
West Virginia............ LLL... 14. 33 
District of Columbia ............ 14. 17 
Delaware ere Soe Sete du rd 14. 03 
WYOMING d 14. 00 
North Dakota .................. 13. 40 
New York................-e.e. 13. 16 
Nebraska 1: cas its 13. 15 
ECO A 13. 13 
New Jersey .................... 12. 86 
Pennsylvania .................. 12. 43 
Minnesota .................l.ll. 12. 08 
Oklahoma ..................... 12. 00 
Missouri.................-.... . 11.65 
Alabama... Ewa 11. 63 
TUDO ss dare 11. 48 


Missouri ................ esse. $6. 27 
Marvin excite sees 6. 23 
PON GS: Son Csr hs uet Luisa etu ae haves 6. 22 
A cui e neus seda see Rs 6. 16 
Wisconsin ...............-.---- 6. 05 
Louisiana ceo IA 6. 04 
(AA A we sad 5. 93 
Kentücky or ede ese 5. 85 
Mississippi..................... 5. 79 
Olor ras 5.74 
Tennessee...................... 5.72 
Albi od Joc se eee a cree 5. 71 
Minnesota ............-...----- 5.71 
Vermont............. cc cere ce b. 63 
Michigan ....................-. 5. 61 
Indinnül. 2:21... se dss mw 5. 60 
Connecticut.................... 5. 58 
Florida ene eos lo ens 5. 39 
North Carolina................. 5.28 
| roo os eee es daa dis 5. 24 
IA os uan aes eae 5. 01 
New Jersey coscipmnios ias 5. 01 
COONS 2a ocu Sis Sao a tele ee a rbd 4.98 
South Carolina ................. 4. 76 
New York «2. volui er lyz 4. 73 
BRICK. 
Indian Territory ............... $11. 21 
New Hampshire ............... 10. 87 
E used xd ondes uii eic 10. 76 
DOXA ccc cube tu Se ha Dies Bee Ld 10. 76 
o" 10. 57 
(COLO dU oeoa uter. dan ek 10. 53 
Tennessee ..................... 10. 31 
Mississippi. ......0 000000000000- 10. 21 
Idaho 32:0 arena eases 10. 00 
Louisiana a... oaa ve Ex v 10. 00 
Maine A ic os oie ad eects 10. 00 
New Mexico ................. 10. 00 
Arkansas 2.2 ue ue re iexEE Y 9. 13 
Wisconsin .............. rrr. 9. 10 
GOOD lcilcon sheets See 9. 04 
Rhode Island .................. 9. 00 
Uaioe as AN 9. 00 
Kansas ..........-.---.--.----- 8.91 
WUD oe eee ela itn ee e eee 8. 65 
North Carolina................. 8. 42 
A Jaccctoe te lela oka 2255 7. 62 
NICH a oe eee ane’ 7.53 
South Carolina................. 6. 98 
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VITRIFIED BRICK. 


MAING ura ida $19.99 | Indiana......................-. $9. 61 
Washington.................... 15.81 | West Virginia.................. 9. 56 
Maryland... ooi oT 15.51 | Pennsylvania .................. 9. 43 
Montana.....................-. 15. 00 OXHM o uo eee oe ie S eu 9. 23 
Kentucky: ooiouan dod tet 13. 80 | Illinol8. eacus em m ER 9. 22 
Michigan ...................... 12. 26 |, Rhode Island .................. 9. 10 
New York ....................- 11.93 | Arkansas ...................... 9. 00 
Colorado....................... 11.57 | Oklahoma ...................-- 9. 00 
Alabama. cinco ool wey» T1-00.1:0B1OLo usd eoru ipi he derit usd 8. 80 
Tennessee...................... 10.49 | Missouri ......................- 8. 72 
New Jersey.................... 10.29 | New Mexico ................... 7. 75 
Louisiana ...................... 10. 00 | Nebraska ...................... 7.74 
North Carolina................. 10. 00 | Kansas .................--..-.- 7.52 
Iowa ........ MR ree S 9. 71 


Average value per thousand of various kinda of brick in 1901, by States. 


COMMON BRICK. 


PIG WAN stent $15. 50 | Pennsylvania ................... $6. 12 
Nevada ........................ 8.13 | Rhode Island ................... 6. 00 
VACIO AA 8.12 | Maryland canicas rs 5. 96 
A A ead 7.93 | Maine ,..::..nes o ua RR xc ES 02838 
Delaware ...................... 7.90 | West Virginia ................... 5.81 
Washington.................... 7.76 | Mississippi...................... 5. 79 
District of Columbia............ Tola Ut ria 5. 77 
South Dakota .................. 7.51 | Alabama........................ 5. 76 
New Hampshire. ............... 7.95 | Florida... coe eoo ee ea RR 5. 76 
New Mexico ................... 7.29 | Missouri ........................ 5. 76 
Oklahoma ..................... 6. 99 | Illinois .......... o POS 5. 58 
Montana....................... 6.90 l-OhlO0... icis Em a 5.57 
ATIZODAS causis epus ia 6.87 | Minnesota ...................... 5. 40 
OMRON canicas e obo eee EDO 6.67 | Kentucky....................... 5. 36 
VIIDA ios cie 6.64 | Georgia..................-.-2--- 5. 32 
Tennessee...................... 6.60 | Louisiana .................. ...-. 5.27 
Colorado....................... 6.55 | Vermont........................ 5.18 
Arkansas ...................... 6.52 | Indiana......................... 5.14 
TOW. seus oe O 6.46 | North Carolina.................. 5.14 
California...................... 6.44 | Kansas ..................-..-. 5. 13 
North Dakota ................ |... 6.35 | Michigan ....................... 5. 07 
Indian Territory ............... 6.29 | Connecticut. .................... 4. 99 
Texas 2 2c dee Sau ad Ps Ere 6.28 | New York ...................... 4.87 
Massachusetts .................. 6.22 | New Jersey ..................... 4. 76 
Wisconsin ..................... 6.15 | South Carolina .................. 3. 78 
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FRONT BRICK. 


A o ea ex PES 23.92 | Indian Territory................ $10. 00 
Connecticut.............. Lll... 23.00 | Louisiana ...................... 10. 00 
CaliforniB. olo dc x ede res 22.82 | Minnesota ..................... 9. 99 
Washington.................... 21.14 | Mississippi ....................- 9. 93 
South Dakota .................. 20.00 | Arkansas ..................--.- 9. 60 
New Jersey ............ Weis RUE 16.18 | New Mexico ................... 9. 50 
Dela Water. outs des 16. 00 | Texas......... 0000000000000000 9. 42 
District of Columbia ........... i. 4951064 Idalo e pr aaa 9. 26 
A e ENIM eR hU SS 15.13 | Kansas ........................ 9.16 
Rhode Island .................. 15.00 | Oklahoma ..................... 8. 97 
Montana. iaa 14.77 Malestar 8.83 
Massachusetts .................. 14:25 ODO auos eee tle oe putre ente 8. 83 
W VOMING corr dx ER RE 14. 00 | Alabama....................... 8. 79 
New York..................... 13. 60 | Indiana........................ 8. 60 
Maryland A 13.30 | Wisconsin ..................... 8. 33 
Nebraska oc... c.sec chewed ccwee. 12.53 | New Hampshire................ 8. 25 
Pennsylvania .................. 12.02 | North Caroling................. 8. 15 
hirubDee""c EP 12. 00 | Florida ........................ 8. 00 
Colorado... enclose mls us 11.84 | Utah sitiar toda 7.98 
Missouri acia 11.34 | West Virginia.................. 7.12 
Tio Sacro sisas 10. 65 | South Carolina ................. 7.07 
Tennessee...................... 10.53 Michigan ...................... 6. 76 
E co cee tek kuTVe ens wk 10. 46 | Kentucky...................... 6. 65 
JOWA cove xau nerui Re DE 10. 04 


MIMO: beet ec esas $20.02 | To WA 1221s: ID.RIG ER RU VR. $9. 93 
Washington.................... 17.90 | New Jersey ............ nocet o 9. 78 
Maryland cocci ee Durex s 15. 00 | Pennsylvania ................... 9. 12 
Colorado 1. ici Ee 13. 00 | Illinois ......................... 9. 03 
Keontück Vete dete ees 12. 71 | West Virginia................... 8. 84 
Michi Acxiom 12. 30 | Missouri ............... Lll... 8. 71 
Cüliforniitis es decet c iE IRE 12-00 | LOX ic bh nents sea as .8. 70 
New YOFR. 2 evcwrrebrEEV eas 1146 MOD cz ia o TL 8. 21 
AlabaMa...oooooonononnmmmmmoo.. 11:00: | Geo Macari ea aee 7.69 
Tia es eus dts 10.18 | Kansas ...................- .... 7.53 
Tennessee... 2.0.2... eee eee 10.13 | Wisconsin ... .................. 7. 50 
Arkansas ........... 22. l2 .l.. 10. 00 | Nebraska ....................-.. 7.31 
North Carolina................. 10.00 | New Mexico .................... 7.00 


Hawaii again leads in the average price per thousand received for 
common brick, the price being $14.40, as compared with $15.50 in 
1901; Nevada is again second, with an average of $8.70 per thousand, 
as compared with $8.13 in 1901. The far Western States monopolize 
the prices which range above $7 per thousand, except Delaware and 
the District of Columbia, where the average price per thousand was 
$8.28 and $7.40, respectively. New York, South Carolina, and New 
Jersey vie with each other as to which can produce the cheapest brick. 
In 1902 New York took the lead, where the average price was $4.73 
per thousand, while in South Carolina the average price was $4.76 per 
thousand. In 1901 the lowest priced brick were made in South Caro- 
lina, and were valued at $3.78 per thousand, while in New Jersey 
in that year they were valued at $4.76 and in New York at $4.87 
per thousand. The State in which the product was nearest in 1902 
the general average ($5.77) was Mississippi, where it was $5.79 per 
thousand. 
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The front brick ranged in value from $28.70 per thousand in Oregon 
to $6.96 per thousand in South Carolina, Alabama coming nearest to 
the general average of $11.60, the average in that State being $11.63 
per thousand. In 1901 the range was from $23.92 in Oregon to $6.65 
in Kentucky. 

The vitrified brick ranged in value from $19.99 per thousand in 
Maine to $7.52 per thousand in Kansas. In 1901 the prices varied 
from $20.02 in Maine to $7 per thousand in New Mexico. 


POTTERY. 
INTRODUCTION. 


That the year 1902 was another exceedingly prosperous year among 
the potters of the United States is shown most conclusively hy the 
following tables, which record the largest sales ever made by the 
American pottery trade, the total value of the output being $24,127,453, 
an increase of $1,663,593, or 7.41 per cent. This gain, however, was 
not as large as that of 1901 over 1900, which was $2,665,290, or 13.46 
per cent. If this rate of increase had been maintained in 1902 the 
total value of the pottery products would have been $25,487,496. 
This proportional decrease may have been caused by the high cost 
and scarcity of fuel during the latter part of the year because of the 
great strike in the anthracite region of Pennsylvania. 

During the year 1902 there were many new pottery plants projected, 
but they were not in most cases completed in time to be factors in the 
market during that year. In 1903, however, they are expected to 
make quite an increase in the product reported. 

It should be gratifying to the potters of this country to know that 
the proportion of domestic pottery to the total consumption is steadily 
growing, reaching the highest point in 1902, when of the entire con- 
sumption 72.91 per cent was of domestic manufacture. 
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PRODUCTION. 


The following tables show the value of the pottery products of the 
United States, by varieties of products by States, in 1901 and 1902: 


Value of pottery products of the United States in 1902, by States. 


PLAIN. 
White granite 
Yellow and semiporce- 
Red earth- à " lain ware and 
State. 6d wA PC: Stoneware. fors ng nam C. C. ware. ivitreotis 
` porcelain 
ware. 
Alabama ........... wee hoes Rats $1,125 $25, 074 (ny. A | no c 
CURRAN ee ecco terere ERU teense g^ 450- EN ei eie oL one | o SCAN 
California ..................... 30, 315 9ioUT loca s Ss cua cu wus a cu dedic aeu oc re 
Colorado ...................... 2,675 |. MW (5) | 1 MEM TORUM 
Connecticut ................... 15, 400 (D). A A crea don C D qe 
Districtof Columbia........... A su Res | ree lie ers cae Danie. 
¡a PAP A (^) (bj A ES nt eme Mam 
Georgia................- eee. 3, 310 13, 151 b) b D buie ide ac 
lllinois........................ 19, 400 582, 708 (^) (o) | (b) 
Indiana .............. eese. 4, 650 24:130. occus ee yc) plaid dee neat (6) 
IOWA nica 7,050 36.337 tos A ade Eres RS TN KON M SO 
Kans ics II tee cenae eyes (D) os Medien ccc sada wey Dele adc ands 
Kentucky ..................... 16, 221 120, 822 | — —— pocos ROUEN REOR 
Louisiana ....................- (n) A EA DO POMMES EULIEURRCRNGEU 
Malte. SR senem peche cheer ec e (^) MENS Eater pe RUNE UHR ee MARRE 
Maryland ...................-. 13:05]. Ios ceto | (^) $190 0. onse ees chase 
Massachusetts ................. 123, 115 26, 992 | MUS (d) ned (eee a ies 
MIChIEBDI Lie cec car 4A OOR oua eus eb ER ose ors a weld ain eee a aca alee Steet 2 dues Goce re pi 
Minnesota.........----------+- 10, 798 | BO CDL A AS SERENO: 
Mississippi..................... 273 3, 716 (0 a T E NN 
A eee sere e rR AY Le 6, 401 39, 119 | E) meds IET AE 
Montana .............-. see | E CERCLE" MR O AE MON ce o E 
New Hampshire A | ari eina i ea issue 2 ee ae Ge T aid ogee 
ew Jersey... .ocescunesesu ien T 4, c 45, 820 $468, 830 
Now YOorK. |... 4o x3 ee | 31, 573 MORO. [Lea ads ho MEME A EA 
North Carolina ................ 658 ı [IU 8M le choses eras sea cane use kso ad sre RIS 
OhiO.. c ees sorna 99, 727 1, 086, 575 $129, 591 885, 365 2, 891, 698 
Oregon 053 5505 re Enna im nets (b) a E E E EA E E eoe 
Pennsylvanit ................. 120, 323 878, 651 E "dM asleseepcews 254, R56 
South Carolini................ 2, 970 Id RUD doe ces uma desse an ERES a dE 
Tennessee ...............-. ees 2,320 IR BIN A ein aec mue PA 
TEXAS dei 8, 226 BS ITO i.a asegu ec un o NCMO NCC 
Uia E seed O as taaan atte anaes A AS 
Virginia... sessio eee rro ree (5) (b) PE E ENTIRE 
Washington ................... 2, 029 11320 A CI tk dedi en 
West Virginia .................]...--..----e-e 15,018 estancas (5) 260, 274 
Wisconsin ..................-.- I0, "NIC A Paese ases Oe Nae ar au P 
Other States ¢..........-....4.. 6, 411 69,346 | 78, 822 155, 382 141, 875 
Total plain .............. 614, 551 3, 066, 920 | 208, 413 1,177,289 4, 017, 536 
y 
DECORATED. 
TINO Ls (b) | (5) | SS | (o 
Maryland IN A em (5) b 
New Jersey .......--eeeeeee ene] rn | (b) he tees $135, 447 2, 440 
New York .. ederet ehh n D) rus PE s oce mde censu Md 
ORIG cccak sate ia RES ,422 $98,962 |.............. 944, 161 3, 865, 963 
Pennsylvania ............ Tt 8, 250 (5) (^) E 844, 155 
West Virginia AS A O AS S , 738 
Other Btates e. |. LIIIN 91, 163 6, 353 $3, 030 159, 000 | 264, 382 
Total decorated ......... 120, 835 105, 315 3, 030 638, 608 ' 6,537,678 
Grand total.............- 735, 386 3,172, 235 211, 443 1,815, 897 10, 566, 214 
Per cent of total clay 
o s ripa ees .60 2.60 .17 1. 49 8.64 
Percent of pottery prod- 
Uts la rbv esa cutest 3. 05 13. 15 .88 7.82 43. 75 


a Yellow and rockingham ware for Alabama included in Alabama miscellaneous. 
b Included in Other States. 
e Yellow and rockingham ware for Maryland, Mississippi, Missouri, and New Jersey is included in 
the miscellaneous column of each of these States. 
a i SA C. ware for Massachusetts and Texas is included in the miscellaneous column of each of these 
e Includes PL pronao made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of other States (plain pottery) is distrib- 
uted among the States to which it belongs. in order that they A be fully represented in the totals. 
f C. C. ware for West Virginia included in West Virginia miscellaneous. 
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Value of pottery products of the United States in 1902, by States—Continued. 


PLAIN. 
Porcelain : | 
i : Sanitary ipie Miscellane- 
State. China. uina electrical | Total 
WAKE supplies. o | 
) 
A e A aba cu $300 $26, 499 
hod A o E O A TM 9, 450 
E A cava s dep ice cerei saterwcis (6) n cp EROS 11,595 51,607 
COIOPTO ossis A A ese ewes cas i 8R 21, 285 
CónnectitUb ui e enaceo A se lasase tennan (€) 13,881 66, 547 
District of Columbia... li S| sense seew sl os da ee ma Ses D aas qoe eMe cis 8,697 
PL OUIG Rete cect ER Mon rere HU (d) 
GOOTEIB A AP A c o qu AKT ES 25 16, 839 
O 2.22401 A leak EE eh ool A A 1, 950 660, 975 
JEETS EY: A A A Rss (€) (ee -~ PP eet 583, 741 
TOW Boss c secs Fed crbiuuarelaieo suu ed PA caa ble ao du EE 2, 000 45,387 
KANSAS rese ka A tel ossen hes c emwusie eges E d qu M e dads (d) 
a Me "Er A ues es 137, 043 
PAN os oid HT rr cS (a) 
MAING cases ovo A A ixi hse eae A esa aaa eee d 
E uu esee A EA eric e wea 5, 927 210, 300 
Maissacnusetus ins seco cere lienee sueste atal Seaeed as na bens RE aa 75, 197 225, 304 
AA Tnr-—M Sates eewe eee es 39, 000 R3, 098 
RLU Ric ote A eo oe dre O A sie mr RENE MER: 368, 423 
Mississi jon 10, 135 14, 424 
e le Rexel aa ae A AE léace ce Ri Te dE 3, 600 49, 420 
Montana ................ IM cM Moe ONE EM PEUT E anes ai (d) 
NOW A A hice ae ubi cese ibe Se: (^) N 
New dl CTSCY 6 e eror ecce RA $321, 169 $2, 792, 322 $358, 496 153,576 , 650,914 
New York ............ T" (6) (c) 391,319 31, 164 674, 051 
North-Catolliitts os essences O O A O as 14,512 
nr E AA (c) (0) 415,874 494, 450 5, 799, 648 
OSCRON sews cc tect penne. sede ee comune pa picto rule ua ek dens [ieee te hectares (d) 
Pennsylvania ................. (€) 146,000 |.............. 5,210 993, 097 
South Crroliiitcs cel coe A ine rece eene AAA AA 16, 805 
A rr BU ee eM 50, 698 
TOXHW E A ad echa e IN EA E ms 1, 800 98, 202 
A hue R RR ete wal T A RII OVES [S Rae d Rad aet 5,750 
VI oue deos A ie. sate beta sae ise ipa ot 3, 786 3, 991 
Washinton rods AAA stet tte A dup dieci s 13,354 
West Virginia o rre RR CP PER (€) E a e dee 454, 124 
WISCONSIN nosse aeu xe er SE AA, X RD che oud 10, 785 
Other 8Statese.................. 216, 242 601,310 184, 566 7,692 f 63,044 
Total plain .............. g 988, 712 8, 039, 662 1, 350, 255 .. 864,676 15, 428, 014 
DECORATED. 
Minos cease dens eec ears usais PAE A teer iuc $33, 439 
A AAA C Ecc AA REIR ONERE 315, 000 
New Jersey....... esses eens $359, 199 (C); Were reece as $30, 000 1,542, 045 
NOW YOUR o pers ae 3 MD prr p nc co 50, 000 255, 380 
OUI C TO 3 e E TS 353, 982 4, 719, 490 
Pennsylvania ................. Cy. duscenesesssiUx A dead re 883, 168 
West MA A A Sa eite eu d o noi dee e ane 111, 602 712, 340 
Other Statese.................. 231, 843 $16,000 |... 525 is 71,808 , 1 238, 577 
Total decorated ......... J 630, 581 16,000 [s ee nori25ec is 617, 302 8, 699, 439 
Grand total.............. k 1, 219, 293 3, 555, 662 $1, 350, 255 1,512, 065 24, 127, 453 
Per cent of total clay 
produets............... 1.00 2.91 1.10 1.24 19. 75 
Per cent of pottery prod- 
MCS ue i ode ea 5. 05 14. 74 5.59 6.27 100. 00 


a Including art and chemical pottery, faïence, flemish ware, grueby pottery: porcelain casters, filter 
tubes, door and shutter knobs, shuttle eyes and thread guides; porcelain hardware trimmings, let- 
tuce-leaf ware, pins, stilts and spurs for potters’ use, terra vitrea, tobacco pipes, toy marbles, wash 
boards, white earthenware, and white-lined earthenware. 

bSanitary ware for California included in California miscellaneous. 

ec Included in Other States. 

dIncluded in f (63,044). 

e Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of other States (plain pottery ) 1s distrib- 
uted among the States to which it belongs, in order that they may be fully represented in the totals. 
"d Made up of State totals of Florida, Kansas, Louisiana, Maine, Montana, New Hampshire, and 

regon. 

g Including bone china, delft, and belleek ware, valued at $51,301, made in New Jersey alone. 

h Decorated china for Ohio included in Ohio miscellaneous. 

i Made up of State totals of Colorado, Connecticut, District of Columbia, Florida, Indiana, Louisiana, 
Massachusetts, Minnesota, Missouri, New Hampshire, and Wisconsin in order to prevent disclosing the 
operations of individual establishmenta. 

J Including decorated bone china, delft, and belleek ware, valued at $39,539, made in New Jersey alone. 

ao Aeae the total ($90,810) of bone china, delft, and belleek ware, which was made in New Jersey 
alone. 
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Value of pottery products of the United States in 1901, by States. 


PLAIN. 
White 
Red earth- Yellow and granite | Semivitre- 
State. enware, |Stoneware. rocking- | C.C. ware. | and semi- | ous porce- 
: ham ware. ' porcelain | lain ware. 
| ware. 
l 
Alabama V e toa weiss $1, 030 $17 22 us ee xh (CR A eacus ie waders 
ATRAS LS S oec se UENVEO ES ) O E EE 
California ................... 20, 672 D ORI Iuaseace aS bee A ceca lense tace dde 
Colorado .................... | (a) (a) -'' A ease Ea (d) "Ils iwexexhs 
Connecticut ...........c eee 18, 200 (a) Lge aig gra CRM NT RPM s MES VUE NS 
District of Columbia......... 19,579 [dii eve EIE dane ee pex x ex [xx beeen | eee wees eee 
Florida (a) O O E E E 
GUOTREIIR cosida Y 5, 229 11, 181 a | (d) c E AA 
PHINOIS A re EPOR et en 6, 600 585, 649 i) ee ae eee | susce d duy (a) 
TRA oes Vez ot disi deans 6, 650 SA aa Side cata nU A 
LOWS: cp 18, 300 O c erae Rune A o E | Gree dr ecol e 
T TIS a cuo oiu Odor Cedars | iaa seers 8). 2. eos ute tee Rer RE EXE EEUU REED RT 
Kentucky uses uve caian 19, 929 115, 768 IE A REDDERE IURE SIN DA 
Louisiana ................... e —— ÓÁ P [a Sede DEM prse AA 
MAING paca Tu era E Ota A a (E) A A AA A cep utis ad 
Maryland. A 19.974 avg ver tree (a) (a) (a) dae 
Massachusetts ............... 122, 704 22,201] lese RT UY. A | (a) 
MICH A Me ees 105.400. A O AI A A acute ada 
MiNDESO ...ooooocncnncnomo.. 10, 000 210. DOA E A ÓN aaa 
Mississippi ..ooooooccoccc o... 8 3, O AAA | OMS CENA IA es 
MISSOUTI tia 13, 800 48, 827 | A A Re cea a d Rada d m E eie 
Montana elec aida a ME | e UR A | freee are E 
New I ampslifB s acoso eere AA A e ue NR ee (a) 
New Jersey... 20.0002. eee ee. 21, 459 60, 000 (e) $293, 455 $718, 613 $60, 321 
NEW VOTE coda oie 27,472 48,596 a O A A 
North Carolina .............. 2,015 Ad (aJ "Tel euer A A 
A ie e ph ert eye 72, 746 735,977 $131, 843 | 424,066 | 1,580,900 , 1,306,221 
OTECROD iud pa pend Ea vd eade (a) n oe a E etna hw rpm 
Pennsylvania ............... 109, 233 320, 800 (Ul * Lees eam eka (a) | 60, 000 
South Carolina .............. 2, 995 BOROU ieu esq exp aUa ie audiet Meli ee e eae e e 
TENNESSEE ib ces (1) 62, 093 (a) MP O A 
TOXBS ia 18, 851 dI dd A PR O AA 
A tenis ten a I E x n (0). AA leek xt o eee [sess see was sexe n ema a xa esa EN 
WATCHING oer xa era sashes (a py E E etras eei PO A 
Washington ...... Mediana Y A A I EEA EET 
West Virgitit al err RE 13,009... seo sade (a) 130, 073 (a) 
Wisconsin ....ooooomooomoo... BS OU AA A AAA RS A 
Other sStatesd................ 13, 204 61, 064 80, 669 267, 687 323, 903 122, 7 
Total plain ............ 589,681 | 2,562,997 212, 512 985,208 | 2,753,489 1, 549, 242 
DECORATED. 
California ....... e reno (a) A erre dg E rm Ue erc 
DEMS AAA A A eir tens tota euni (a) (a) 

. Massachusetts ............... (U). dixceesee A O Wc ee are ro rece De aod 
New co A adie vs Era RA RR (D. ee ened $150, 000 $767, 650 (a) 
NOW LOPE AAA E O A IA A A 
A TN $71, 322 $72, 284 (^) 302,255 | 1,129,826 | $2,213,787 
Pennsylvania ............... Lj AOU | oua AO eu EA xA E TEE 697, 000 a 
o IN AA EA O Io 243, 800 a 
Other Statesd................ 41, 295 yr. un c MER 89, 000 , 641 

Total decorated ....... 114,017 80, 129 (^ 452,255 | 2,927,276 2, 941, 428 
Grand total............ 703,698 | 2,643,126 $212,512 | 1,437,463 | 6,680, 765 4, 490, 670 
Per cent of total clay 

produets............. .64 2. 40 . 19 1.30 9. 15 4.07 
Per cent of pottery 

produets............. 3.13 11. 77 .95 6. 40 25. 29 19. 99 


a Included i 
b Red earthenware for Arkansas included in Arkansas miscellaneous. 


cStoneware 


n Other States. 


for Iowa included in Iowa miscellaneous. 


d Includes all products made by less than three producers in one State, in order that the operations of 
individual establishments may not be diselosed. The total of other States (plaiu pottery) is distrib- 
uted among the States to which it belongs, in order that they may be fully represented in the total 

e Yellow and rockingham ware for New Jersey included in New Jersey miscellaneous. 

f Red earthenware for Washington included in Washington miscellaneous. 

g Decorated earthenware for Massachusetts included in Massachusetts miscellaneous. 

^ Decorated yellow and rockingham ware for Ohio included in Ohio miscellaneous. 
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Value of pottery products of the United. States in 1901, by States—Continued. 


PLAIN. 
De det Porcclai 
na, deift, ; orcelain i 
State. China. and edd TY | electrical pes eena Total. 
belleek ! supplies. SU 
Ware. 
Alhama A AP AO E A ex eae ta ni. $18, 312 
ATE ANSAS csc fleece erage Et hene sim eene AA A T xcs $507 11, 405 
AAA LAN a wes exis crabe xm RENE Cas RU E ERE 275 27,534 
COlOIROO Sc cea ieee lobes A A AAA tau eaae aaa CES 26,700 
A AA A A o d ava (D). 43, 700 
Ilo AAA A AN A PA A 12,879 
Floridas A A SO o O A A A (6) 
(POTE IBS i eure sten ene A ud maa Lut (5) (^) 300 17, 230 
THIDOIS odoin rien O se P see Ped wie aee petat es dae aa ya teda 9, 200 676, 149 
Illi sese O A (5) (By. cChuesortadcs 467,371 
A e riche Wake iia ste A s lu aie cse Wma amelie eK eua oe cts 5, 620 ; 
A AN A A A A A C 
Kéentuck AAA A PA A A ee rales i races DR , 697 
A AA A [arie Rus —— O 1, 830 
A A A cave odes end ose D (c) 
Maryland A os aara O ‘ave QE qi s 2, 900 171, 480 
Müssnousettas... a al vae soiree eet E seas ess 4, 615 210, 610 
MICOIENI 5555 eiusd tubos d nn Reate men |o n sire RE e rien ERR Le OR ATE waa oS 2, 400 44, 
A AN ios tints. deese eade xd es Med ao undas Nee A eee aaa 289, 295 
Misisippi c.na2 cae A A esu ea dud IA 405 4,779 
A A red awe A O AA ee eL 62, 627 
MODUIDI X Sce ee A A A Ts canoe ean ee wea] Row S nnn rs «| 
NowoHaumpslifes: over A A A O A c 
New Jersey........ lesen $344, 221 $237, 835 | 82,194,354 $312, 479 88, 357 4,301, 127 
Now YORK eoe rmt 242, 80B Iossessscetes b 310,214 33, 932 815, 
AAA A per exe ear i Sahat ees 500 20,012 
UA NO (D) Aan (5 325, 664 400, 957 5,311,674 
UPRO sa ool reto tees e RA deccm AA NUES NIE SIEHE UN c) 
¡UA ME AO uel RR PO Sese ales (O) - - bocobereiis 38, 676 816, 612 
South Carolina .............. A A A A PA 11,847 
Tennessee 20. eee eee eee Pot acte qeu ARUM ERU eevee ase wes) code E 64, 093 
TOXHS A x ches E SEE eda (d O 310 90, 486 
TA A A do Moe —B AA A A (€) 
Ri PERMET rd orc A E 3,072 4,047 
M ASIDHAÉ8ETOLN A A posce. A eee e cete teas e arua 2, 738 17,500 
West Virginia Loi uc cerises esc ore ibereee Rd Spe (Bb) CA A 297, 842 
NICE AAA AA A AA A 1, 000 9, 
Other Statese................ 150, 300 ;............ 565, 746 163,005 |............ J 58, 003 
Total plain ............ 737, 392 237,835 | 2,760,100 | 1,141,362 595,364 | 14, 125, 182 
DECORATED. 
CRDHOPDIR cicacc exes te ue ES SCUOLE cs oea S NES pua E Vd (E). — dugcsestetéers ewe eis ue ei $5, 900 
o tag MER A A PA AS wecaeaat esis 162, 000 
INCA SS ss rccte od Ens ss A WESCE OA AO vate DRE SEE $70, 758 70,758 
New JUTRBOV. LL. dedecus e utra $321, 724 (9) (6). E A 82, 561 1, 538, 946 
New YOrk 2-9 sues O AAA A ciate: beca Salute 261,704 201, 704 
olo MR c (b) A treu or ecro dades e e ie 851, 500 4, 736, 887 
PenUDsV Ivan A PUEDE CE O A A echa we esse 818, 400 
West Ving AM A pes eimi O A AA 560, 800 
Other States e................ 95,013 |o sak cok nus $117,550 |............ 21, 563 1 153, 283 
Total decorated ....... 417, 637 (u) TOW ess vot e 1, 258, 386 8, 338, 678 
Grund total............ 1, 155, 029 $237,835 | 2,877,650 | $1,141,362 | 1,583,750 | 22,463,860 
Per cent of total clay 
produets............. 1. 06 Ne 2. 61 1.04 1.71 20. 38 
Per cent of pottery 
products............. 5.14 1.06 12. 81 5. 08 8. 38 100. 00 


aIneiuding art and chemical pottery, casters, cuspidors, enameled earthenware and terra cotta, 
faience ware, flemish ware, jardiniers and pedestals, lead pots, pins, stilts and spurs for potters’ 
use; porcelain door, picture, and shutter knobs; porcelain filter tubes, shuttle eyes and thread guides; 
porcelain hardware trimmings, tobacco pipes, toy marbles, umbrella stands, washboards, white 
earthenware, and white-lined earthenware. 

bincluded in Other States. 

cIncluded in f ($55,003). 

dSanitary ware for Texas included in Texas miscellaneous, 

e Includes all products made by less than three producers in one State, in order that the operations of 
individual establishments may not be diselosed. The total of other States (plain pottery) is distrib- 
uted among the States to which it belongs, in order that they may be fully represented in the total. 

f Made up of State totals of Florida, Kansas, Maine, Montana, New Hampshire, Oregon, and Utah. 

g Decorated bone china, delft, und belleek ware for New Jersey included in Kew Jersey miscellaneous, 

^ Decorated china for New York included in New York miscellaneous. 

1 Made up of State totals of Alabama, Connecticut, Florida, Illinois, Indiana, Iowa, Kentucky, 
Louisiana, Minnesota, Missouri, New Hampshire, North Carolina, Oregon, South Carolina, Texas, 
and Wisconsin, in order to prevent the disclosure of the operations of individual establishments. 
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These tables show that while the pottery industry was in a highly 
prosperous condition in 1902, the guin in that year was not so great as 
in the preceding year, the gains being $2,665,290 in 1901, or 13.46 per 
cent, and $1,663,593 in 1902, or 7.41 per cent. 

As in previous years the white ware, principally for domestic use, 
composes by far the larger part of the pottery produced in this coun- 
try, though the commoner grades, such as earthenware and stoneware, 
have a more general geographical distribution. The following table 
gives the value of the pottery products, by States, and of the plain 
and decorated ware made in each State, for 1901 and 1902: 


Value of the pottery products of the United States in 1902, by States. 


State. Plain. | Decorated.| Total. 

AIBDBHIR. ic het ox ael HEX ieee sees. Ee arne eee ee aaa ee $26,499 |............ $26, 499 
PULSE T a da reas 9,450 |.......... 9, 450 
CUOI era eke Net od ce eU Peli M ah ied pue ea eiu dire ie ec 61,607 licor 51,607 
COLO TAO dares doc SM iesteshisittedpe EID ECL dep Ia ceed 21, 285 $13, 030 84, 315 
Connecticut ogo tans fw rpLesQluRue dde RD A Nod E ade 66, 547 50, 350 116, 897 
District: of Coline a a cita 8, 500 9, 197 
Floida; 2o ers en taal hss a ir apice nag Sg wa Sia seta tema diee. (a) (a) (a 
A Ms e adc 16,839 !|............ 16, 839 
UDO TREE A a Da E aie 660, 975 33, 439 694, 414 
A A E teenie EEE A 683, 741 71, 543 655, 284 
ILon A: e DE AE S EEE E ce I D PDO sexes 45, 387 
KANSAS Maec ed eo ee (a 
Kentucky ou eS di dido dns ;U4 8 odios 137,043 
LOUIRIADA Aa a (a) x 
MAING: susen cos tale utendo dst oem de Smale aie A ee a) — Vie Bie eer a 
Marylañd eec ewan arenas patna rene Regis EI LM ede 210, 300 815, 000 525, 300 
Massachusetts. ooo ceed zer Ee e ia EG ai ara UE Gas 225, 75,151 800, 455 
MAGHIVON e ——— rp" DEM 1:098 osas 83, 098 
MINN CSO tensa td Ve Ed oh E Eua DA Dea ege 368, 423 2, 302 370, 725 
Mississi ippi —————— P— n 14, 424 |............ 14, 424 
MISSOUID cide csc ae MEER tol nas wy ec DN asi ead 9, 4,093 53,613 
MONTADA eec E O A a 
New Hampshire o. sico asa Sedes sous veles | a a a 
MIU OR 4,650,914 | 1,542,045 6, 192, 959 
Ni Rr Ju odo --—-—-—-——— ————— PP 674, 061 : 929, 431 
North Carolina AA ool oss Zee cei gs I a s esed A eS QUEE 14,512 1... see 14,512 
ORIG uio e terze Me, dk Paes Stet seis bro ee oem ee cue 5, 799, 4,719,490 | 10, 519, 138 
A A A bol ce UL DLE A AA e 
IL MP A HT ,097 883, 168 1, 876, 265 
Boüth Carolina «ooo e ia 16,806 |............ 16, 805 
TONCES A Ka a 50, 698 |............ 50, 698 
TEXAS M RR 9R, 202 AAA 98, 202 
Utah Pee DT pP 6, 750 
A e E A — ee 2,90] A 8, 991 
Wishington cara A Aa 13,354 |... roseerss 13, 354 
West VITRINA DEUS ERES E VI E EIE 454, 124 712, 540 1, 166, 464 
WISCONB Mc co aaa do ds IU cue boot Ru Re 10, 785 1, 500 12, 285 
o A SES D ERES 68, 044 20, 108 83, 152 

TOtA Sag sid on e Ro eat endabewe ts EL ROUEN 15,428,014 | 8,699,439 | 24,127,453 

Per cent of total coa eve a e A SECKSE ERE 63. 94 36. 06 100. 00 


a Included in Other States. 
b Includes all products made by less than een in one State, in order that the operations 
of individual establishments may not be disci : 
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Value of the pottery products of the United States in 1901, by States. 


State Plain Decorated | Total 

Alabama A O basTi REOR OD e ERE, $18, 312 $50 $18, 362 
pulls] DM" "ER 11,405 |....... 0... 11, 406 
CRIHOIDR it See ee relate aides nt ica 27,534 5, 900 83, 434 
COIOIBdO: 220.55 cones bete: a va pue ied cias 26,700 |............ 26, 700 
Connecticut riada 43, 700 47,500 91, 200 
District of Columbitis cocotero canes 12,879 1... ons 12, 879 
Florida Cen C) (a) (a 
CODA E :280- 15 os sess siue 7, 230 
lr RTL ud once Swe bie wane cae Rane tis 676, 119 6, 300 682, 449 
DIDI Soest heres che cee A iS nee Tt 467, 371 64, 000 581, 371 
NOW Ans elite e's Sate oh eee due hat ds eR c ied E M REQUE E 23, 2,600 26, 520 
Kansas HEU ae eee re (a) 
Kentücky ucc She O idee bU SH eU QA WEAR FUN E 135, 697 4, 000 139, 697 
LOUIBIADA nata ai ADA 1, 830 1, 278 8, 108 
MAING an e woke so ee 7 ND cc a) 
MAPVIRNG a Eo ERE oe ewes rats E REREPCREDE NE EE made 171, 480 162, 000 , 480 
Massachusgetta MMC —É—————————€— 210, 610 70, 758 281, 368 
MICHIRAD 0330 e 44,865 |............ 44, 865 
Minnesota A ense oe Teu x ditare RE Hr E REM E a tee 289, 2, 800 292, 095 
Mississippi A ENE E E O EA 4,779 liado... 4,779 
MISSOUIT S. ore oe Ede sado ie esas dae sais deo Hose S cR d 62, 627 2, 020 64, 647 
MODA DE. ie n A A e a a S. "om (a) — dunaskuien.r (a) 
New Hampshire... conato da nap odi sepes duds (a (a) a 
New Jersey o elici p E eux nbd Sane Wee aU qu Peu Mtas i 4,861,127 | 1,538, 946 5, 900, 073 
New YOrE qM Dc 815, 656 261, 704 1,077, 360 
North Carolina osuere ee e ete aa 20, 012 25 20, 370 
ONG asec LU PEUT NOM pr 5,811,674 | 4,736,887 | 10,048,561 
OICBODE uou eut wile Sse A ES Pd Duae d Qi sex i (a) (a) (a 
PonnsvIvBllll 2c. .3555 60320 eere rper RI UG RARI ON IM aran an 816, 612 848, 400 1, 665, 012 
South Carolina ..................... A PER 11, 847 25 11,872 
WEIL. f XEM 64,093 |............ 64, 093 
A A A eee ete ead 90, 486 700 91, 186 
OSE a EA EE coe ats arene er sebum Léo berti e Eos EE (0). © 2estcsscueis a) 
Virgini o sii a DU VE Led „047 or 4, 047 
Washington NR 17,500 j............ 17,500 
West Virminie me DR c 297, 842 560, 800 858, 642 
WISCONSIN ce coiooce reta amerct use poo tnero UO ea 9, 900 8, 500 13, 400 
Other States RH | 58, 003 18, 485 76, 488 

Total A O 14,125,182 | 8,338,678 | 22, 463, 860 

Percentof total: a si 62. 88 37.12 100. 00 


S includes all products: made by less than three ‘Producers in one State, in order that the operations 
of individual establishments may not be disclosed. 

It will be seen that while decorated ware is reported from nineteen 
States, In only eleven was the product valued at more than $10,000. 
In 1901 twenty-four States reported decorated ware, out of which 
only nine reported a product valued at over $10,000. The total value 
of this variety of ware in 1902 was $8,699,439, or 36.06 per cent of the 
total, while in 1901 it was valued at $8,338,678, or 37.12 per cent of 
the total. New Jersey, Ohio, Pennsylvania, and West Virginia were, 
as heretofore, the leading producing States. These States produced 
decorated were valued at $7,857,043, or 90.32 per cent of the total. 
In 1901 these States produced 92.16 per cent of the total decorated 
ware, or to the value of $7,685,033. 
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It will be seen that the plain ware aggregated $15,428,014, or 63.94 
per cent of the total, and the decorated $8,699,439, or 36.06 per cent 
of the total. In 1901 these percentages were 62.88 and 37.12, respec- 
tively. This was a gain in the value of plain ware of $1,302,832, or 
9.22 per cent. The value of the decorated ware increased from 
$8,338,678 in 1901 to $8,699,439 in 1902, a gain of $360,761, or 4.33 
per cent. In 1900 these values were, plain, $13,392,770, or 67.65 per 
cent of the total, and, decorated, $6,405,800, or 32.35 per cent. 

The separation of the products into plain and decorated ware is not 
as satisfactory as it might be, owing to the fact that there are fewer 
than three producers of the several varieties in many of the States, 
thus making it necessary to combine the products in order to prevent 
the disclosing of individual returns. 

The following table shows the value of the pottery products in the 
United States, by varieties, decorated and plain, in 1902 and 1901: 


Value of pottery products in the United States in 1902, by varieties. 


Number Percent- 

Plain. Decorated. Total. of pro- Boa 

ducers product 
Red earthenware....................... $614, 551 $120, 835 $735, 386 195 3. 05 
Stoneware..........-eeeessce eee eee 8, 066, 920 105, 315 3, 172, 235 AS 13. 15 
Yellow or rockingham ware ........... 247, 240 3, 030 250, 270 17 1.04 
CoU WATE ads 1, 244, 089 750, 210 1, 994, 299 23 8. 26 

White granite, semiporcelain, and 

semivitreous porcelain ware.......... 4,017, 536 6, 587, 678 10, 565, 214 60 48. 75 
Chia A iai rere iin e 537,411 685, 024 1, 222, 435 10 5.07 
Bone china, delft, and belleek ware... 51,301 39, 539 90, 840 4 . 98 
Sanitary Ware <td da 9, 544, 662 16, 000 3, 560, 662 31 14. 76 
Porcelain electrical supplies............ 1,350, 255 (ars 1,350, 255 23 5.59 
Miscellaneousa......................... 754, 049 441, 808 1, 195, 857 63 4. 95 
TOUT ia 15, 428, 014 8, 699, 439 24,127,453 AAA ci teirs 
Per cent of total.................. 63. 94 86. 06 100:00 1... sie er dd 


aIncluding art and chemical pottery, faience, flemish ware; grueby pottery; porcelain casters; 
filter tubes; door and shutter knobs; shuttle eyes and thread guides; porcelain hardware trimmings, 
lettuce Jeaf ware, pins, stilts, and spurs for potters’ use, terra vitrea, tobacco pipes, toy marbles; 
washboards, white earthenware, and white-lined earthenware. 


It will be noticed that the figures given here do not quite agree with 
those given on preceding pages. This is accounted for by the fact 
that in the former table it was necessary to combine some of the 
products in order to prevent disclosing individual returns. The fig- 
ures given in this table, however, are accurate and represent the 
actual value of these varieties of pottery in the United States, as 
reported to this office, though the figures given in the former table 
&re as accurate as can be given for the State totals. It appears from 
this table that 63.94 per cent of the pottery products was plain ware 
and 36.06 per cent decorated. In 1901 62.88 per cent of the product 
was plain and 37.12 per cent decorated. 
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The product of greatest value was the white granite and semivitreous 
porcelain ware, which was valued at $10,555,214 us compared with 
$10,171,435 in 1901, a gain of $383,779, or 3.77 per cent. In 1902 this 
product was 43.75 per cent of the total pottery products, and in 1901 it was 
45.28 per cent of the total. The product of next greatest value is that 
of sanitary ware, which was valued at $3,560,662, or 14.76 per cent of 
the total, and which was closely followed by stoneware, valued at 
53,172,235, or 13.15 per cent of the total. The china-ware product 
shows a slight falling off of from $1,353,828 in 1901 to $1,222,435 in 
1902. 'The number of producers reporting sanitary ware increased 
from 19 in 1901 to 31 in 1902. 

The white ware, including that made for sanitary purposes (which 
is of a white body), and porcelain electrical supplies, aggregated 
$18,773,705, or 71.81 per cent of the total. In 1901 it was valued at 
$17,252,464, or 76.80 per cent of the total. The yellow or rocking- 
ham ware, which for several years prior to 1901 showed a decrease, 
but in 1901 showed an increase, fell off again from $308,600 in 1901 
to $250,270 in 1902, a loss of $58,330, or 18.90 per cent. The stone- 
ware product, although reported from the largest number of States 
(red earthenware excepted), and by more operators—245—is, never- 
theless, relatively one of minor importance. The product in 1902 
was valued at $3,172,235, or 13.15 per cent of the total, as compared 
with $2,648,426, or 11.79 per cent, in 1901, a gain of $523,809, or 19.78 
percent. The number of firms reporting these various wares is inter- 
esting, ranging from 4 reporting bone china, delft, and belleek ware, 
a gain of one over 1901, to 245 reporting stoneware, a decrease of 21 
since 1901. The number of firms reporting china and white granite 
was 10 and 60 for each of the years 1901 and 1902. There is no footing 
to the column for the reason that its addition would not be the number 
of operating firms, since many operators report several varieties of 
ware. 
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RANK OF STATES. 


The following tables show the rank of States in the production of 
pottery, together with the value of the product of each State, the per- 
centage of the total product made by each State in 1901 and 1902, and 
the number of firms reporting in each State: 


Rank of States and output of pottery products in 1902. 


Socr Per cent 
Rank State Report: Value of total 
ing product 
Eg p x cs vd are eta Se RR E | 113 , $10,519, 138 43. 60 
2 New Jersey A IDEEN E 51 6, 192, 959 25. 67 
3..Pentüsylvünid diia 47 1,876, 265 7.78 
4| West Tre IB AR 8 1, 166, 464 4.83 
SALA A (s SIS TUTTO DX 21 929, 431 3. 85 
G4) IU: ¿ada balnea iE Ue AP REPDDÓQ ENIM RU 25 694, 414 2. 88 
va d EID p TTE 13 655, 284 2. 72 
8- Maryland: oso e ale Ce oe ot ae DE iani ce Eus 12 525, 300 2.18 
9 |. MIN M@SOtti. coll plac i A TA ies ders 2 370, 725 1.54 
10 | Massachusetts roce ce A ERU ERE ght 18 300, 455 1.24 
IP | Kentucky 1.0 eu. D otis 4o A eR AV erRe Eb ETE EE 1 137,043 .57 
¡EARL NAAA ay ound ads ex EE ER dee 5 116, 897 48 
TS | BOX BS ies ese occa CE Tr 20 98, 202 41 
l4 | MECA A A dites ee 4 83, 098 .94 
J3 | MiSSOUTi AAA DR Qu DIE OU sa A cd 15 63, 513 .2 
1G: -California -2ni a 12 51, 607 21 
17 TONMCSRCE. ai oss ws oe Wee Sb des A meee 10 50, 698 21 
A te i Ee TE E et LEM UU 9 45, 387 .19 
CER EDU ITI CL —————— e 6 34, 315 .14 
20: || ADAIR da 24 26, 499 .11 
A oak a ea rens Tete pae bu bes se Wena n Qe 15 16, 839 .07 
22 \ South Caroling 2 uuo TEE ees Jas oe da 10 16, 805 .07 
227) North CATO IE lis "o 26 14, 512 . 06 
24 | MISISPPL<S uverDdbsvdueuE es 8 14, 424 . 06 
25. o A ed E e a EREEEE dU AS dy 4 13,354 . 06 
LO WISCOIBSIU DAA Os E EQ EE ei caa e RN 4 12, 285 .05 
IT CAE ROUSAS rne IA ui ee et AA Edd 3 9, 450 0 
28 | District of Cola mb. deed ose id eae EE Em RR 3 9, 197 . 04 
99: [EIER TE cie dee ster viet Be ect PEDAL UE Pe EP EP 8 5, 750 .02 
30- VIERA UO rcp 3 8, 991 .02 
Florida, Kansas, Louisiana, Maine, Montana, New Hamp- 
shire, and OTC B00 so co exeo aa 10 83, 152 .94 
DOR Sr oe vU DA bu toon aat ete eda sut eee os nso NEE 515 | 24,127,453 100. 00 
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Rank of States and oulput of pottery products in 1901. 


Mimer Per cent 

Rank. State. report- Value. of total 
ing. product. 
IS ObiO dicsafosx A Us duties uo edu quati M EN 109 | $10, 048, 561 44. 73 
2| New ION OESYaT SENSE QuATAY IS AERE EE ER Ziad 50 | 5,900, 073 26. 26 
EDITT —-— aaelea yaad eosin pee tee tees 48 1, 665, 012 7.41 
4| New York qu A A e E 25 1,077, 360 4. 80 
B | West Virginia vocet e a Ee EE ERR ER IEEE E RS 9 858, 642 3. 82 
IT oerte rra boxed ig tps ect e veau qae ee xps 23 682, 449 3. 04 
T | GIB a i505 36s Vara a a NR 14 531, 371 2.37 
8 | Maryland tapia EV x e SE Nes ta I UMP wae ae 9 333, 480 1. 48 
9-1 Minnesota AA EUROPEI I Rec uee POT HW dp eet seda 2 292, 095 1. 30 
10 Massachusetts. 60.4 bsg or SEO. E E ER on e ole Rea ean a Ts 18 281, 368 1.25 
IL | Kentucky ooo DX Erebi ime xueves ee ames ui. us 10 139, 697 . 62 
12 "Conneeticut zi os d A cree ENT RUN MA UE 5 91, 200 .41 
13: Texas cios US oO raus bo at ied qua de eii a qub T Rar ERR 26 91, 186 .41 
E Jia) otis (ors Edu ean eee RV EH see were Web NE ee 16 64, 647 29 
15 | Tennessee. ei ethane A Ea EXPE MD GO giao 16 64, 093 29 
MI Michigan: or cou A E RECESSUM a 5 44, 865 20 
I^ (CR MOR NIB a VE acd EC VI EOD 10 33, 434 15 
18 Colorado ...................... A 4 26, 700 12 
A tee be EP RR ab SE LE LEE 8 20, 520 12 
20: North Carolina Lis ees cuo eoe ex XR EREVCI E DR EN UR RN 33 20, 037 09 
21. A IDATHH e o oov eR UR E RECEN E RON AI EP Ue aE 22 18, 362 . 08 
22. Washington de E EUER RR EPI da ts 5 17, 500 . 08 
pe E 18 17, 230 07 
2d WISCONSIN Pe | 4 13, 400 06 
25 | District of Columbia............... 000 cece esee nn | 3 12, 879 06 
28 | South Carolina oss cu ez ie Cer eod deve wen de UE CREER TE Pr 12 11,872 05 
27: |CATEBISHS a bo eade aet e bir vaso onn t edo db eases 5 11, 405 05 
28 MISSION AAA E e e a | 6 4,779 02 
29 Virginis. sess pL ia nce teas Ww e uc E 4 4, 047 02 
SU TOUT SIND cance sh oes hnc a e acest aca bae aane V oa RD PRA ed 3 3, 108 01 

Florida, Kansas, Maine, Montana, New Hampshire, Oregon, 

and UR ata es colton wees eee andes qo eR ER D CR ee EE aes: 10 76, 488 .84 
A he dec E dale sc Mun dul me etd iusta cb S 032 | 22, 463, X60 100. 00 


Ohio continues to lead in the pottery industry, both as to number 
of producers and value of product, producing ware valued at 
$10,519,138, or 43.60 per cent of the total. In 1901 her product was 
valued at $10,048,561, or 44.73 per cent of the total. This was a gain 

of $470,577, or 4.68 per cent. New Jersey, Pennsylvania, and West 
Virginia hold second, third, and fourth places, respectively, West 
Virginia displacing New York, which has fallen to fifth place. : New 
Jersey's output increased in value from $5,900,073, or 26.26 per cent 
of the whole, in 1901 to $6,192,959, or 25.67 per cent of the total, in 
1902, an increase of $292,886, or 4.96 per cent. Pennsylvania also 
showed an increase from $1,665,012, or 7.41 per cent of the total, in 
1901 to $1,876,965, or 7.78 per cent of the total, in 1902, a gain of 
$211,253, or 12.69 per cent. West Virginia's product increased in 
value from $858,642, or 3.82 per cent of the total, in 1901 to $1,166,464, 
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or 4.83 per cent of the total, in 1902, a gain of $307,822, or 35.85 
per cent. The first five States produced ware worth $20,684,257, or 
85.73 per cent of the total, and the output of the first LO States was 
valued at $23,230,435, or 96.29 per cent of the total. 

The following table gives the number of potteries reporting during 
the years from 1899 to 1902, inclusive, showing those idle and those 
operating: 


Number of operating and idle potteries in the United States reporting in 1899, 1900, 1901, 


and 1902. 
1899. | 1900. 1901. 1902. 
ds Operat- Operat- Tale. | Total. Opera" | 1aje, | Total. | OPerat- hale. | Total 
ng. ng. A ; ng. e.! Total. ng. e.| Total. 

Alabama ................ 30 27 3 30 22 2 24 24 4 28 
Arkansas................ 8 7 0 7 5 0 5 3 0 3 
California ............... 13 10 3 13 10 2 12 12 0 12 
Colorado ................ 4 3 0 3 4 1 5 6 1 7 
Connecticut. ............ 4 5 0 5 5 0 5 5 0 5 
District of Colunibia .... 8 3 0 8 3 0 3 3 0 3 
Florida.................. 1 1 0 1 1 0 1 1 0 1 
Georgía.................. | 30 25 1 26 18 3 21 18 3 21 
Idaho .... ore sas 1 2 0 2 0 1 1 0 1 1 
Illinois .................. 28 29 0 29 24 3 27 25 2 27 
Indiana ................. 21 15 2 17 14 1 15 13 1 14 
IOWRL.C Si ccve e S ERREUR e 12 7 0 7 8 3 1] 9 1 10 
Kansas .................. 4 3 1 4 1 2 3 2 1 3 
Kentucky ............... 10 10 0 10 | 11 1 12 11 0 11 
Louisiana ............... 8 3 1 4 3 1 4 2 0 2 
Malle. Ie 2 1 1 2 2 0 2 1 1 2 
Maryland ............... 9 8 1 9 10 0 10 12 1 13 
Massachusetts ........... 18 18 1 19 18 0 18 | 18 0 Is 
Michigan................ 4 4 0 4 5 0 5 4 0 4 
Minnesota............... | 4 3 0 3 2 0 2 2 0 2 
pase dd tener ren ee 11 7 0 7 6 0 6 8 0 8 
Missouri ................. | 21 18 2 20 16 1 17 15 0 15 
Montana ................ | 1 1 0 1 1 0 1 1 0 1 
Nebraska ................ | 1 0 1 1 0 1 1 0 1 1 
New Hampshire......... 1 1 0 1 1 0 1 1 0 1 
New Jersey.............. 46 43 2 45 50 2 52 51 3 54 
New York............... 25 25 2 27 25 1 26 21 4 25 
North Carolina.......... 47 39 4 43 33 4 37 26 3 29 
0 A e is i 118 118 6 119 109 8 117 113 7 120 
Oregon .................. 3 3 0 3 2 0 2 2 0 2 
Pennsylvania ........... 50 47 3 50 48 3 51 47 5 §2 
South Carolina .......... 15 13 1 14 12 0 12 10 2 12 
Tennessee ............... 19 19 1 20 16 1 17 10 1 11 
TexXAN. 64660558000 Oscees ck 27 24 1 25 26 3 29 20 3 23 
tA gos lean 4 4 1 5 2 0 2 3 0 8 
Virginia ................. 6 6 3 9 4 3 7 3 3 6 
Washington ............. 6 5 3 8 5 0 5 4 1 5 
West Virginia ........... 6 6 2 8 9 0 9 8 0 8 
Wisconsin ............... 3 8 0 3 4 0 4 4 0 4 
Other HIBIORN AAA AA lsat ducal to Sues ance eae ole e caduto aeneus A usati ats sis be AA 

Total .............. 619 661 46 607 585 47 582 518 49 567 


The total number of potteries reporting decreased from 582 in 1901 
to 567 in 1902. It will be noted that this decrease occurred mostly in 
the unimportant States, generally in the South, and while the impor- 
tant States show slight increases, the total decrease would have been 
less but for the fact that the combination of potteries in some of the 
leading States resulted in a smaller number of reports, though in the 
higher grades of ware the number of plants represented in these figures 
is undoubtedly larger than ever before. 
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TRENTON, N. J., AND EAST LIVERPOOL, OHIO. 


In the following tables will be found statements of the pottery 
products of Trenton, N. J., and East Liverpool, Ohio, in 1901 and 
1902, the great pottery centers of the country. 


Value of pottery products of Trenton, N. J., and East Liverpool, Ohio, in 1902. 


l 


Product. - Trenton. Ec Total. 

Yellow and rockingham ware ......................eceeeeess eee c]e erre $90, 911 $90, 911 
QC WATE e Saa $581, 267 694,526 | 1,275,793 
White granite, semiporcelain, and semivitreous porcelain ware..| 1,426,270 | 4,176,421 ' 5,601,691 
CHING M —————— M ÁREA 650, 368 (a) 680, 368 
Bone china delft, and belleek ware............................... 90, 840 |............ 90, 840 
Sanitary WAPO: o uoeve:tafas s Ta kU vrbe Ke drae WERE E URS A aue 2,408,339 |....... .... 2, 408, 339 
Porcelain electrical supplies ...................... LLL elle lees 358, 496 273, 232 631, 728 
Miscellaneogusb. ii oso ecco ode sank sod DRE ines RN Tex ee cote 151,831 a 362, 123 513, 954 

"Toll o2 p xueCVR cere share une a ale Vaated Mas waite cana eases 6, 697,411 | 5,596, 213 11, 293, 624 


Per cent of total pottery product....................... e... 23.61 23.20 | 46. 81 


a In order to prevent disclosing the operations of individual establishments the value of china for 

East Liverpool 1s included in East Liverpool miscellaneous. 

i b Including stilts, pins, and spurs for potters' use, poreelain casters, and porcelain door and shutter 
nobs. 


Value of pottery products of Trenton, N. J., and Fast Liverpool, Ohio, in 1901. 


Product. Trenton. |E88tLiver| Total. 


pool. 

Yellow and rockingham ware .............-eeeseeeseccS es ssl (d) —— deuuesz4exkss 
ON EU II DE A T $113, 455 $612,074 | $1,055,529 
White granite, semiporcelain, and semivitreous porcelain ware.. 1,711,225 | 4,061, 020 5,772,245 
CDI. aros pgs vcr pe en coe oes viii east or muti 660, 945 (a) 660, 918 
Bone china, delft, and belleek ware .......................... 270, 696 l....ooo..... 270, 696 
Sanitary WAT us eroe ri A qu Set oS eee sus wena eames V s 1,788,030 |............ 1, 788, 030 
Porcelain electrical supplies .......................elceeee eee eens 339, 279 (a) 339, 279 
Miscellaneous Led 106, 060 ¢ 633, 563 739, 623 

Tota lk dos sese a p edere ea ua iw etek aa, alae tec a ste We Sa ema nee 5,319,693 | 5,306,657 | 10,626,350 

Per cent of total pottery product. ....................llllee. 23. 68 23. 62 41.30 


a Included in miscellaneous in order to prevent disclosing the operations of individual establish- 
ments, 

b Including stilts, pins and spurs for potters’ use, porcelain casters and door knobs, and toy marbles. 

¢ Also includes yellow and rockingham ware, china, and porcelain electrical supplies. 


The great equality in the value of the product of these two centers 
noted in previous years continued in 1902, although the lead of Tren- 
ton in that year was greater than in 1901, when they were practically 
equal, there being only $13,036 difference in value of the product 
of the two places. The value of the products reported from Trenton 
in 1902 was $5,697,411, and those reported from East Liverpool were 
valued at $5,596,213, a difference of $101,198, or 1.81 per cent in favor 
of Trenton as against East Liverpool. ‘The percentage of the total 
pottery products made by these cities was, for Trenton, 23.61; for Kast 
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Liverpool, 23.20, or 46.81 per cent of the total pottery products being 
made in these two cities alone. The value of the products made in 
these two cities, $11,293,024, which is pructically all white ware, is 
60.16 per cent of the total of the white-ware products of the entire 
United States. Of the total pottery of New Jersey, which was valued 
at $0,192,059, or 95.67 per cent of the total for the United States, 
Trenton produced $5,697,411, or 92 per cent, and East Liverpool pro- 
duced 53.20 per cent of Ohio's pottery products. Trenton makes no 
yellow nor rockingham ware; East Liverpool makes no sanitary ware. 
While sanitary and white granite are Trenton's chief products, C. C. 
and white granite are East Liverpool’s leading products, the latter 
. being about 75 per cent of East Liverpool's entire output. 


CONSUMPTION. 


The gradual increase in the percentage of domestic ware consumed, 
noted in previous reports, continued in 1902, when the home product 
was 72.91 per cent of the consumption as compared with 71.39 per cent 
in 1901, 70.75 per cent in 1900, 69.99 per cent in 1899, and 68.49 per 
cent in 1898. The imports of pottery in 1902 were valued at $9,510,524 
and the exports of domestic ware for the same period were valued 
at $604,646, of which the earthenware and stoneware were valued at 
$555,940, or 91.55 per cent, and the china exported was valued at 
$40,306, or 8.15 per cent. To arrive at the consumption, however, 
these exports should be deducted, which would leave the net imports 
at $5,065,588, and this, added to the domestic product of $24,127,453, 
makes a total consumption of $33,003,341. 


CLAY. 
PRODUCTION. 


In the following tables will be found statistics of the production of 
clay in 1901 and 1902. In compiling these figures only the clay sold 
by the miner has been considered, that which is manufactured by 
the producer not being taken into account. 

As in other branches of the mining industry, the field work was 
done in cooperation with the Census Office. For census purposes only 
those operators whose principal business is the mining, preparation, 
and sale of clay were considered clay miners. Hence the considerable 
quantity of clay sold by those whose principal business is the manu- 
facture of clay products is not included in the tables for 1902 whick 
follow: 
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Production and value of clay in the United States in 1902, by States. 
(Quantity in tons of 2,000 pounds. 


Kaolin Ball clay 
State. Raw. Prepared. Raw. Prepared. 
Quantity.| Value. |Quantity.| Value. ¡Quantity.| Value. ¡Quantity.| Value. 
Alabama...........- (a) CB MERE MEET SPERO CONDE Se O 
A AAC oso e AN cae E Oe A O ete eveig JEn ECO 
Colorado............ (a) CO A sl ete eseaate (a) (a) | X sente sata E 
Connecticut b ....... 660 $2,057 24,797 | $185,058 |..........].......... 10, 000 $60, 000 
Delaware ........... (a) (a) 14,294 | 110,446 |.................... ¡AAA E RR 
Georgia ............. 14, 530 63, 613 (a) (ME A E E TN: MERC 
o PAPA [eub A x exem PA A xa Sele O eae te pots 
LL A A A A wirken (a) (Y lira a 
Maryland. oen A A A A PA AA A OUR P CE 
Missourl ...........- (a) O A TO (a) O A asse 
New Jersey ......... 1,576 1,701 AA wesc 697 $, 991 (a) (a) 
New York........... 3, 496 8199 A A AE | A A AO 
A A O A AE A A TIS. HM 
Pennsylvania.......|..........].......... 21,389 | 128,730 (a) (4) (a) (a) 
South Carolina...... 28,237 | 105,707 (a) Gy. [lods vce PS PA 
TOnne eb. oos A O A sees wee one (a) (d)- Marcada 
ps AAA AA IO O A A A A E 
WY CSG VITEIBIS AE A. PI ARA A O AS A eee eee RE 
Wisconsin .......... (a) (a) (a) O A A A ése dunes 
Other States d....... 9, 845 12, 666 4, 990 32, M0 29, 303 64, 533 10, 527 42, 562 
Total.......... 68,343 | 189, 603 65,470 | 457,174 30, 000 68, 524 20, 527 102, 562 
Fire clay. Stoneware clay. 
State. Raw. Prepared. Raw. Prepared. 
Quantity.! Value. |Quantity.| Value. (Quantity. Value. ¡Quantity.| Value. 
Alabama............ 39/940.1.-918,2929. | seres [ote n ure t osea esa [nx aus eps oues A 
California........... 5, 724 OBA ol eevee awa | ipsu ie aae (a) (a)  lussode|e9ws e eee 
Colorado............ 40, 982 38-719. poe uev s e E ord (a) C) AS AS 
Connecticutb....... 2, 522 2,219 | 12,5 $5, 000 500 A ed e 
Delaware ..........- (a) (a) (a) COMME A A A ca taiee 
e A A PO A AA (a) (a) Musas ld 
Illinois.............. (a) (a) (a) (a) 23, 040 18, 565 (a) (a) 
Kentucky........... 17,562 11:250. ous wees AO A PATA ew teat sse s 
Maryland ..........-. 6, 785 TOUS cu T 1,177 LAA A enhn wanes 
Missouri ............ 117,187 | 130,020 |..........].......... 2,979 1,650. Loren [eese x 
New Jersey ......... 281,508 | 327,580 (a) (a) 34, 397 AA cloves cee 
New York .......... 1, 043 $089 bide as AA (a) (@) A PP 
Ohloe.............-- 52,257 | 28,300| 56,326 | 41,000 | 15,836 | 11,836 (a) (a) 
Pennsylvania....... 84, 600 93, 575 15, 920 30, 340 (a) O A eS ouieeas 
South Carolina......|........ e A A (a) (a). E A 
Tennessee........... (a) (D RA A 1,700 1,094. AA ri eR Es 
TOA inci (a) (0)  Lhuseseceso[eékezea ex 290 Dog — 
West Virginia....... (a) (a) (a) (a) (a) O AA 
AAA A A A A A A A n A dra cn 
Other Statead ....... 125,022 69,355 67, 618 78,790 7, 228 10, 160 4, 432 $5, 660 
Total.......... 774,532 | 736,055 | 152,364 | 155, 130 87,147 | 105, 182 4, 432 8, 660 
a Included in Other States. 
bIncluding Florida, Indiana, Massachusetts, Michigan, North Carolina, Utah, Vermont, and 
Washington. 


e In miscellaneous raw clay for Ohio is included 7,120 tons of sand, valued at $9,320. 
d Includes all producta made by less than three producers in one State, in order that the operations of 
individual establishments may not be disclosed. 
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Production and value of clay in the United States in 1902, by States—Continued. 


Miscellaneous, @ 


AA DS Total. 
State. Raw. Prepared. 


Quantity. Value. Quantity. Value. Quantity. Value. 


AA cesse nese eae dee Ges este salit cce f ace 40, 065 $19,742 
California ................... 15, 259 $13, 059 shoe sent A 23, 483 24, 445 
Colorado ose 20, 568 15,361 2, 370 $2, 726 75,913 67, 431 
Connecticut o.. 002.02... eee. 1, 974 pl A mmt es B2, 953 254, 85d 
DeluiWBr 26h ee sl A eee eek lcu ea doce E 123, 319 171,714 
Georgia .... REDE 750 e AAA E EE 18, 595 76, 480 
O 4 5 ers E ERSRS 2, 748 216 esac ined AA 52, 152 38, 463 
A Vie ee a PA Sr mE Me 26, 562 44,256 
Maryland ................... 920 BOG feces Ceti esie omi endis 8, 882 . 10,055 
MISSOUTE AA A A AN AA 121, 401 134, 862 
New Jersey .................. 157,225 136, 471 6, 766 15, 586 | 494, 800 612, 721 
New York ................... 3, 420 d dA lion Gere eteSel es Vad acdsee 8, 909 14, 535 
OIG La econ, 14, 639 12:500 [caisse vaio yere RE 142, 440 101, 305 
Pennsylvania ............... d 32, 037 A ize odes scam n EC ES 161, 546 288, 811 
South Carolina .............. 432 ^T Mer Rp n 29, 136 107, 325 
Tennessee ................... 3, 300 3, 382 60 60 14, 650 27,171 
TOXHIR i253 sacs | PR A AI AAA 310 455 
West VIE AAA A A RA eaaa 57, 506 43, 266 
Wisconsin ................... 76 AAA eeccREOFe. 2, 735 23,178 
Other States ©. oscar aaa eadera tee ws ES (f) ($) 
Total os eye 253, 347 219, 810 9,195 18,372 | 1,455,357 2, 061,072 


a Including brick clay, pipe clay, slip clay, terra-cotta clay, and wad clay. 
Te I n luding Florida, Indiana, Massachusetts, Michigan, North Carolina, Utah, Vermont, and 

ashington. 

c In miscellaneous raw clay for Ohio is included 7,120 tons of sand, valued at $9,320. 

d Sand. 

e Includes all products made by less than three S produces in one State, in order that the operations 
of individual establishments may not be disclose 

f The total of Other States is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals, 
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Production and value of clay in the United States in 1901, by States. 
[Quantity in tons of 2,000 pounds.] 


Kaolín. Ball clay. 
State. Raw. Prepared. Raw. Prepared. 


Quantity. Value. |Quantity.| Value. [Quantity.] Value. |Quantity.| Value. 


Alabama............ (a) (Hu). A lve ened cus eeu meek nase ese uc a 
Arizona b ........... 260 $965 12,900: | $75,000 AN [ora mre n [ese oru S [ntn mna Rn 
CBRIHorill. «c ovacelesesesxue lances vase nae see Ins año 
Colorado............ (a) (X) |a pec c nao Ce O BETT 
A AAA egens ue Re tru 14,051 | 110,883 [ioa cocto |o she A Dorn CER 
Georgia ............. 8, 280 41, 400 415 2.119: s serestes postea ei demus te ds 
O soos ose eiua bet Lese eue A censet ues docu xt sese eade? A aca ais osa 
AA nics ae ida ie lov Ree A suene aee asuma O nad cues oes us Face wee 
Kentucky AMA A A A tra neces 8,900 | $829,700 |..........].......... 
MALY ANG A A A A [nra e se O E A A 
Massachusetts....... (a) (a) (a) A A A A eaae E ea 
Missouri ............ 1,670 4, 495 (a) (a) (a) A A 
ac AA PA A A wea week) A A A AA 
New Jersey ......... 3,541 AA EXTS (a) (a) (€) (c) 
New York........... (d) (d^ A PA O x e acit A ewes sia Era 
North Carolina .....1..........].......... 11-616: 10/5999 | ote lt lalo 
OllO «oreste trs A kb A uaa stone ds nis keene e vicum du A eU Ee datu 
Pennsylvania....... 4,625 8, 637 15, 422 97254 | s ossis A va reae EA E 
South Carolina...... (a) O RE E cr inv 
Tennessee........... 910 1,102. A PA (a) (d). A ww 
TeXAM. 2 ovisss O PA A A A «atomes n emp eh it apr ne tuns 
WY Oat VITA PRA en ere PR eT e EE RSS A A PI A «cue E 
WISCONSIN oir lic (a) (a) (a) (a). AA eet 
Other States e ....... 18,170 81, 170 5,393 49, 550 12, 108 802207 | AA. DE 
Total.......... 37,456 | 141,899 59,797 | 442,624 21, 008 A t EET eS 


a included in Other States. 

b Including Connecticut, Florida, Michigan, New Hampshire, North Dakota, Oregon, Utah, Ver- 
mont, Virginia, and Washington. 

e Prepared ball clay for New Jersey included in New Jersey miscellaneous. 

d Raw kaolin for New York included in New York miscellaneous. 

eIncluding all products made by less than threeoperators in one State, in order that the operations 
of individual establishments may not be disclosed. 
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Production and value of clay in the United States in 1901, by States—Continued. 


[Quantity in tons of 2,000 pounds.] 


Fire clay. ` Stoneware clay. 
State. Raw. Prepared. Raw. Prepared. 
(Quantity. Value. Quantity. | Value. Quantity. 

Alabama............ | 31,512 $15, 758 (a) (a) 
Arizonab ........... | blades atest TEN DU NN 1,429 | $13,286 
California........... | 13,676] 8,396 | (a) (a) 
Colorado............ (2) (a) (a) (a) 
Delaware A A lawese eses (6) (c) 
Georgia ............. (a) o EM A O 
Illinois.............. 35,000 | 31,200 5,261 3, 403 
Indiana............. 16, 516 14, 396 (a) (a) 
Kentucky........... (a) (a) (a) (a) 
Maryland........... 3, 828 2 ON A EA 
Massachusetts ...... (a) [ay issena A 
Missouri ............ 126,771 | 123,857 | 15,806 | 151,531 
Montana............ (a) (a) (a) (a) 
New Jersey ......... 225,424 | 328,370 16, 023 63,579 26, 538 46, 290 (a) (a) 
New York........... 25, 565 Dis 490. [ooo se Soles MS ERR 1,231 135000. AA tas ues 
North Carolina sli ci cose taloss C—— 795 405.1... 2 ase eene eges 
ODIO asser ed 93, 961 69, 910 61, 471 61,172 19, 199 15.149 1. ee su E dup 
Pennsylvania....... 60, 812 57, 508 51,459 | 149, 797 2, 796 2A A A 
South Carolina .....l...o.ooooo[o.ooo..... (a) CN A A Soaks A E eius 
Tennessee .......... (a) (0). O A iste (a) A A 
do AA (a) (a) (a) (a) (a) CR A ween’ 
West Virginia....... (d) (4) 61,905. | 256,6% A A A gees sur E E CLE 
A A A AS ven D conv cease AAA | oculos PA 
Other Statese ....... 44,698 | 43,203 | 29,512 | 68,090 8,757 6,973 4,400| $12,860 

Total.......... 680,793 | 746,956 | 248,956 | 767,552 | 87,829 | 101,753 | 4,400 | 12,860 


a Included in Other States. A 

bIncluding Connecticut, Florida, Michigan, New Hampshire, North Dakota, Oregon, Utah, Ver- 
mont, Virginia, and Washington. 

¢ Prepared fire clay for Delaware included in Delaware miscellaneous, 

d Raw fire clay for West Virginia included in West Virginia miscellaneous, 

e Including all products made by less than three operators in one State, in order that the opera- 
tions of individual establishments may not be disclosed. 
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Production and value of clay in the United States in 1901, by States—Continued. 


{Quantity in tons of 2,000 pounds.] 


Miscellaneous. a 


3% = s Total. 
State. Raw. Prepared, 
Quantity. Value. Quantity. Value, Quantity. Value. 

Alalinila ade vos oo O A aime entes luem puis ited: 34, 932 $18,698 
Arizona h.................... 615 8905 1, 000 $3, 000 16, 604 93, 894 
California ................... 13, 288 ¡E een ERE CHER ES 28, 085 22,535 
Colorado .................... 19, 488 17, 539 12, 963 11,201 59, 113 59,774 
DETRAS id c 500 c 2,000 14,551 112, 883 
(GOFEll ASAS A A was rm ES 8, 532 44,315 
IMM ais 20, 891 AA A 85, 203 63, 131 
UIDI AA A E E A IR 30, 745 25, 705 
Kentucky ..........- eese 5 a O A 24, 719 43,004 
Maryland 1... eror oue 4, 300 15000. oue ERE lenses EVER 11,411 8,008 
Massachusetts ............... 575 DU en odes clears iss Rd gue eut 2, 505 9, 680 
Missouri ..................... 2,82 PARA A WOES 151, 266 295, 333 
cnc AAA A xu prese ete 75 300 18,675 55, 205 
New Jersey ....oooooooooo.o.. 109, ?60 96, 510 C7, 360 d 38, 908 392, 946 504, 894 
New York ................... e 2, 900 CG. AWN vp" PP 29, 699 59, 680 
NOPt hi BEOLL TR ds oss ecole el eben ce PEE O aS UE Secs 12, 411 107, 627 
OlNO A O 182 168 3, 278 6, 362 181, 091 152,785 
Pennisy Wala ee eae IN A 9, 433 17, 892 144, 517 333, 431 
South Carolina .............. 16, 000 QU. UD: 52232 ze dez en am Ru nn 33, 168 143, 700 
Tennessee................... 1, 300 LOO bev estas ATI O 12, 880 32, 957 
Yo AA O A E A eese iab ens | 839 1,384 
West Virginia ....oooooooo... f 200 f 100 245 549 | 65,440 257,343 
Wisconsin ................... 200 A ceu RES | 4, 508 40, 966 
O AA A s eee wesaa een d citus dades | (^) (A) 

Tila oa 192,077 | 214,169 | — 34,85 80.212 — 1,367,170 — 2,576,932 


a Including brick clay, clay for boiler covering and wall paper, pipeclay, paper clay, silica clay, 
slip clay, and terra-cotta clay. 

b Including Connecticut, Florida, Michigan, New Hampshire, North Dakota, Oregon, Utah, Ver- 
mont, Virginia, and Washington. 

e Includes prepared tire clay for Delaware. 

d [neludes prepared ball clay for New Jersey. 

e Ineludes 1,500 tons of Albany «lip clay valued at 85,000; also includes raw kaolin for New York. 

f Includes raw fire clay for West Virginia. 

gIneludingall products made by less than three operators in one State, in order that the operations 
of individual establishments may not be disclosed. 


h'The total of Other States is 


may be fully represented in the totals. 


ixtributed among the States to which it belongs, in order that they 


From these tables it will be seen that the total production of clay 


increased from 1,367,170 short tons in 1901 to 1,455,357 short tons in 
1902, a gain of 88,187 tons, or 6.45 per cent, and that the value of the 
product decreased from $2,576,932 in 1901 to $2,061,072 in 1902, a loss 
of $515,860, or 20.02 per cent. 

In addition to the foregoing figures for 1902, there were sold by 
clay workers in a raw or prepared condition (but ‘unburned) 265,884 
short tons of clay, valued at $510,394. As cliy of this kind has been 
included in the statistics of the production of clay, as published by this 
office in previous years, these figures should be added for comparative 
purposes to those given in the foregoing table for 1902, so that the 
total should be 1,721,241 short tons, valued at $2,571,466. In 1901 the 
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product was 1,367,170 tons valued at $2,576,932. There was, there- 
fore, an increase in 1902 of 354,071 tons, or 25.90 per cent, in output, 
but a decrease of $5,466, or alittle over one-fifth of 1 per cent, in value. 

As in 1901, New Jersey is the leading clay-mining State, producing 
494,800 tons, or 34 per cent of the total, valued at $612,721, or 29.73 
per cent of the total; in 1901 its product was valued at $594,894, or 
23.09 per cent of the total. Pennsylvania is again second, with a 
product of 161,546 tons, valued at $288,811, or 14.01 per cent of the 
total value. In 1901 Pennsylvania’s product was valued at $333,431, 
or 12.94 per cent of the total. 


Production and value of clay in the United States in 1902, by varieties. 


Raw. Prepared. | Total. 
Quantity. Value. Quantity. Value. | Quantily. Value. 
Short tona. Short tons. | Short tons. 
Kaolin .........02.000. 58,343 | $189, 603 65,470 | $457,174 ! 123, 813 $646,777 
Ballena 30, 000 68, 524 20, 527 102, 562 | 50, 527 171,086 
a LENT caw . 774,532 736, 055 152, 364 155, 130 | 926, 896 891, 185 
Stoneware............. 87,147 , — 105,182 4, 432 8, 660 , 91,579 113, 842 
Miscellaneous a........ 253,347 | 219, 810 9, 195 18,372 | 262, 542 235, 182 
"otl. cc ieolicom. 1,203,369 | 1,319,174 251, 988 741,898 | 1,455,357 2, 061, 072 


1 


a In miscellaneous raw clay are included 39,157 tons of sand, valued at $35,956. 


Production and value of clay in the United States in 1901, by varieties. 


. Raw. Prepared. Total. 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons. Short tona. Short tons. 
Kaolin «2. creas 87, 456 $141, 899 59, 797 $442, 624 97, 253 $584, 523 
Bulle: e IIR e 21, 008 68, 907 (a) (a) 21, 008 65, 907 
TES aii 680, 793 746, 256 248, 956 767, 552 929, 749 1, 514, 508 
Stoneware............. 87,829 101, 753 4, 400 12, 860 92, 229 114, 613 
Miscellaneous ......... 192, 077 214, 169 34, 854 80, 212 226, 931 294, 381 
Total 2 1,019,163 | 1,273,684 348,007 | 1,303,248 1, 367,170 2,576, 932 


a Included in miscellaneous. 


It will be seen from these tables that of the total production of 
1,455,357 short tons of clay mined in 1902, 1,203,369 tons, or 82.69 
per cent, were sold without any preparation whatever after mining, 
and 951,988 short tons, or 17.31 per cent, were washed, ground, or 
prepared in some other manner at the mine. 
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IMPORTS. 


In the following tables will be found a statement of the clay and the 
products of clay imported into the United States in recent years: 


Classified imports of clay, 1885-1902. 


Kaolin or china All other clays. 


clay || Uu eres Total. 
Calendar j Unwrought. Wrought. Common blue. 

year. ————— A IE AE ES E ES 

bins Value. SU. Value. Er Value. Ein Value. RAN Value. 
Long Long Long Long Long 
tona tons. tona tona tons 
poo coss 10,626 | $83,722 | 9,736 | $76,899 | 3,554 829,839 |........]........ 23,916 | $190,460 
1886..... 00.0. 16,590 | 123,093 | 13,740 | 113,875 | 1,654 | 20,730 1........].......- 31, 984 257,698 
1887... 5. ne 23,486 | 141,360 | 17,645 | 139,405 | 2,187 | 22,287 |........]......-- 43, 318 303, 052 
1888.......... 18,150 | 102,050 | 20,604 | 152,694 | 6,832 | 53,245 |........]........ 45, 586 307, 989 
1889.......... 19, 843 | 113,538 | 19,237 | 145,983 | 8,142 | 64,971 |........]........ 47,222 324, 492 
1890.......... 29,923 | 270,141 | 21,049 | 155,486 | 2,978 | 29,143 |........[........ 53, 950 454, 770 
1891.......... 39,901 | 294, 458 | 16,094 | 118,689 | 6,297 | 56,482 !........|........ 62, 292 469, 629 
1892.......... 49,468 | 375,175 | 20,132 | 155,047 | 4,551 ] 64,818 | 5,172 | 59,971 | 79,323 655, 011 
1893.......... 49,713 | 374,460 : 14,949 | 113,029 | 6,090 | 67,280 | 4,304 | 51,889 | 75,056 606, 658 
1894.......... 62,715 | 465,501 , 13,146 | 98,776 | 4,768 | 60,786 | 2,528 | 28,886 | 83,157 653, 949 
1895.......... 75,447 | 531,714 | 18,419 | 125, 417 | 5,160 | 60,775 | 3,869 | 40,578 | 102, 895 758, 484 
1896.......... 76,718 | 536,081 | 13,319 | 88,029 | 4,514 | 56,701 | 4,983 | 54,695 | 99,534 735, 506 
1897... ue 71,938 | 493,431 | 9,405 | 56,264 | 7,839 | 52,232 | 4,562 | 50,954 | 93, 744 652, 881 
1898.......... 85,586 | 573,595 | 16, 130 | 98,434 | 1,412 | 24,959 | 5,312 | 58,280 | 108, 440 755, 268 
1899, vce 0.0000 92,521 | 615,717 | 19,614 | 118,679 | 1,716 | 31,948 | 9,223 106,618 | 123, 074 872, 962 
1900. ......... 111, 959 | 698, 720 | 21,626 | 126,203 | 3,195 | 45,431 | 7,327 | 92,013 | 144,107 962, 367 
1901.45: 117,756 | 663,379 | 27,597 | 156,838 | 5,707 | 75,721 6,136 | 73,839 | 157, 196 969, 777 
1902 APA 133,062 | 883,092 | 25,831 | 138,032 | 2,680 | 47,093 | 6,978 | 86,588 | 168,551 | 1, 154, 805 
M R 1902— —48 
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Value of earthenware, china, brick, and tile imported and entered for consumption tn the 


arthen | China and ihe 

eartnen NINA anc : eartnen, 

Year ending— cont, | neta. | porcelain, | MONE. OF | Driek and 
stone rated. ecorated. ware Pleas tile. 
ware, ed, etc. 

June 30— l 

LC T PO AAEE $48,618 | $418,493 | $439,824 | $1,280,924 |............ 
o oc acne 47, 208 309, 960 403,555 | 3,244,958 |............ 
D --—————— UO 34, 260 400, 894 555,425 | 3,468,970 |............ 
guy eue e eae PRs Pe 47,457 420, 442 530,805 | 3,461,524 |............ 
7 PERRO 96, 695 391,374 571,032 | 3,573,254 |... .......-. 
Ir NR RE 127,346 470, 749 814,134 | 3,896,664 |............ 
o ne Lol a6 | 115, 253 479,617 867,206 | 4,289,868 |............ 
A ena te | 70,544 | — 397,730 | — 676,056 | 3,086,704 |... 
A ERR : 68,501 436, 883 654,965 | 3,280,867 ......-....- 
pais 386,744 409, 539 718,156 | 2,948,517 |............ 
A ERR 30, 403 826, 956 668,514 | 2,746,186 |............ 
Dr MN 18, 714 389, 133 657, 485 | 3,031,393 |............ 
LIT MORE DOR 19,868 | * 296,591 813,850 | 2,914,567 ..........-- 
E S c LA re 31,501 | — 334,371 | 1,188,847 | 3,945,666 |............ 
JH] A L ee se 27,586 321,259 1,621,112 | 4,413,369 ............ 
IRL Li aree ALIUD: 86, 023 316,811 | 2,075,708 | 4,438,237 |............ 
E A AA 43, 864 368,943 | 2,587,545 | 5,685,709 |............ 
iaa eis 50, 172 982,499 | 2,664, 231 (a) $666, 595 

A ere 44,701 823,334 | 2,834,718 |............ 963, 422 

December 31— 

Do MARNE NER COM ac 37, 820 865,446 | 3,350,145 |............ 951, 293 
I OS 43,079 967,694 | 3,888,509 |............ 1, 008, 360 
Ico o Se oot 55,558 | 1,054,854 | 4,207,598 [0.022222 886, 314 
Co eo pesca A 48,824 | 1,148,026 | 4,580,321 |............ 788, 391 
A beceaseebceseans 56, 730 974,627 | 8,562,851 i............ 563, 568 
O E AA ETETA 99,983 | 1,921,643 | 6,288,088 |............ 358, 736 
DBO? aorta did 63,003 | 2,022,814 | 6,555,172 |............ 380, 520 
o RR TERRENO 57,017 | 1,732,481 | 6,248,255 |............ 338, 143 
IS 47,114 | 1,550,950 | 5,392,648 |............ 189, 631 
1895: m on eurer 61,424 | 2,117,425 | 8,055,473 |............ 211,473 
PROG gore acti pak Eee us 41,585 | 1,511,542 | 7,729,942 |............ 247, 455 
A 532,227 | 1,406,019 | 7,057,261 |............ 146, 668 
|. MON RE E RE b51,672 | 1,002,729 | 5,905,209 |............ 117, 324 
1890: coii chet aed, ido b40,164 | 1,125,892 | 6,740,884 |............ 194, 691 
IT DC NN ON b65,914 | 1,059,152 | 7,617,756 |............ 169, 951 
n MS A E EN 951,551 | 1,094,078 | 8,385,514 |...........- 150, 268 
A ETT 558,926 | 1,016,010 | 8,495,598 |............ 235, 737 
a Not separately classified after 1883. b Including rockingham ware. 


United States, 1867—1902. 


Total. 


$5, 187, 859 
4, 005, 681 
4, 459, 519 
4, 460, 228 
4, 632, 355 
5, 308, 898 
5, 751, 944 
4, 831, 724 
4, 441, 216 
4, 112, 956 
8, 772, 059 
4, 096, 725 
4,044, 876 
5, 500, S88 
6, 383, 326 
6, 866, 779 
8, 656, 061 
4, 363, 497 
4, 666,175 


5, 204, 704 
5, 907, 642 
6, 204, 324 
6, 565, 562 
5, 157, 776 
8, 663, 450 
9, 021, 509 
8, 375, 896 
7,180, 348 
10, 445, 795 
9, 530, 524 
8, 642,175 
7, 079, 934 
8, 041, 631 
8, 912, 073 
9, 681, 411 
9, 806, 271 
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EXPORTS.. 


In the following table will be found a statement of the exports m. 
clay products from the United States from 1895 to 1902, inclusive: 


Exports of clay wares of domestic manufacture from the United States, 1895-1902. 


Brick. Pottery. 
TE Building. Ear nen orma 
Fire Total atone China Total | (valuc.) 
(value). | (value). o (value). | (value.) 

Quantity. | Value (value) 

Thousands, 
Ue: ere 4,757 | $34,732 | $88,729 | $123, 461 | $114,425 | $24,872 | $139,297 | $262, 758 
IO 5, 258 32,759 | 102,636 | 135,395 | 144,641 24,702 | 169, 343 304, 738 
Lore 4, 606 30,383 | 110,626 | 141,009 | 177,320 30, 283 | 207, 603 348, 612 
IBB ——— 4, 708 32,317 | 146,632 | 178,949 | 212,769 39,052 | 251,821 430, 770 
1899... 2 coser 9, 872 77,783 | 214,375 | 292,158 | 467,925 43,807 | 511,732 803, 890 
1000 as 12,526 | 128,800 | 591,237 | 723,037 | 489,912 68,852 | 558,794 | 1, 281, 831 
A Ea n 9,072 74,210 | 467,379 | 541,589 | 476,957 49,863 | 526,820 | 1,068, 409 
Il 3, 995 31,304 | 470,130 | 501,434 | 555,340 49,306 | 604,646 | 1, 106, 080 


It will be noted that the exports of brick and tile continue to decline, 
though the exports of earthenware and stoneware showed an increase 
in 1902. 
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MINERAL RESOURCES. 


CLAY PRODUCTS IN THE VARIOUS STATES. 


The following tables give the statistics of the products of clay, by 
States, from 1898 to 1902, inclusive, for the more important clay- 
working States, and will be of interest to those who desire to compare 
the growth of the industries in these States for several years: 


CALIFORNIA. 


Clay products of California, 1898-1902. 


————M—— | ——M——Ó—— | ————————M dM — | M t 


129, 512, 000 
$800, 210 
96. 18 


$29, 663 


(a) 
(a) 
992, 244 


$1, 587, 518 


119, 906, 000 
$698, 583 
$5. 83 


1, 751, 000 


e"""""""co s 
so. ev. o.. nooo 


«“.. o... o......b. 


$115, 575 
$1, 375, 998 


 _ _— _ _==>—==>, ___—_—_—_—_—————— | —————— |-———————M—— | ———M—MMÀ—— MÀ 
—ÁA———————— | ef | ————M— Á—Ó—Á—— ——— a | € o IR 


Product 1898. 
Brick: 

Common— 

Quantity ............... 108, 076, 000 
VAMO). toas | $598, 823 
Average per M.......... $5. 54 

Pressed— 

Quantity ............... | 2, 342, 000 
Valero caca | $54, 700 
Average per M.......... $23. 36 

Vitrified— 

Quantity... os e Voxan SRRIRP E LES 
Valle cia ita 
Average per M.......... .............. 

Fancy or ornamental, 

VAIUG cocer es (a) 

Fire ee xS value $22, 455 
Stove lining.............. do.... (d) 
Draintile...... "e ene do.... $9, 660 
Sewer pipe ............... do.... $404, 633 
Ornamental terra cotta..do.... $82, 800 
Fireproofing ............. do.... (a) 

Tile, not drain ........... do.... (a) 
Pottery: 
Earthenware and stone- 
WAare.............. value.. $23,751 
Yellow and rockingham 
WAIG...... o es YAlUe: |. oo ose ree. 
Sanitary ware ........... OO vise inne —— 
Miscellaneous b .......... do c $66, 912 
Total value............... $1, 263, 734 
Number of operating firms re- se 
Rank of State .................. 11 


a Included in miscellaneous. 


79 
12 


72 
14 


$1, 769, 155 $2, 253, 096 
92 89 
11 1 


b Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be osed. 
cJ coualinter nat. products of Washington and Oregon. 


d8tove 


not separately classified prior to 1899. 
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CONNECTICUT AND RHODE ISLAND. 
Clay products of Connecticut and Rhode Island, 1898-1902. 


Product. 1898. 1899. 1900. 1901. 1902. 


Brick: 

Common— 

Quantity ............... 121,180,000 | 150,665,000 | 164,431,000 | 160, 696, 000 156, 885, 000 
bil $674, 880 $751, 239 $862, 334 $822,079 $896, 171 
Average per M ......... $5.57 $4. 99 85.24 $5.12 $5.71 

Pressed— 

Quantity ............... (a) (a) (a) (a) (a) 
Value ..............---. (a) (a) (a) (a) (a) 
Average per M ......... $15. 37 $8. 78 $15. 02 $15. 04 $9. 09 

Vitrifled— 

Quantity ............... (2) (a) (9) Ja wnneeecee sees (a) 
Value sandia (a) (a) (4). oneens eassa: (a) 
Average per M ......... $12. 58 $10. 00 $12.00 |... xps $9.10 

Fancy or ornamental, 

VAUC oor MUS (a) (a) (0), —duseilsu ex v (a) 

Fire v eov es value.. (a) (a) (a) (a) (a) 
Btovelining.............. do.... (b) O ees (a) $12,750 
Draintile................. dO: O A ^o wg) EE E E c MUE 
Sewer pipe............... dO es O merceven A aunde Eske 
Fireproofing ............. do. (a) (a) (2) (a) (a) 

Tile, not drain ........... do O AG) A A eens 
Pottery: 
Earthernware and stone- 
WBre.............. value.. $16, 100 $53, 250 $44, 256 $48, 200 $48, 100 
Miscellaneous? .......... do.... $261, 200 $269, 713 $193, 388 $200, 630 $260, 657 
Total value............... $952, 180 $1, 074, 202 $1, 099, 972 $1, 130, 909 $1, 217, 678 
Number of operating firms re- 
porting 2 o orca is 48 : 45 47 45 41 
Rank of Connecticut and 
Rhode Island................. 16 20 20 21 21 


aIncluded in miscellaneous. 

bStove lining not separately classified prior to 1899. 

c Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be diselosed. 
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GEORGIA. 
Clay products of Georgia, 1898-1902. 


Product. 1898. 1899. 1900. 1901. 1902. 


Brick: 

Common— 

Quantity ............... 114, 809,000 | 201,991,000 | 195,468,000 | 222,111,000 223, 706, 000 
Value esta e bn Eae $530, 346 $968, 310 $982, 083 $1, 182,553 $1,114,627 
Average per M.......... $4. 64 $4.79 $5. 02 $5.32 $4. 98 

Pressed— 

Quantity ............... 2, 483, 000 8, 505, 000 5,591,000 | 5,325,000 5, 150, 000 
Value .... eene $26, 250 $78,175 $49, 800 $55, 700 $46, 560 
Average per M.......... $10. 79 $9.19 $8.91 $10. 46 $9.04 

Vitrified— 

Quantity cscs. senses (a) (a) (a) (d). O Va 
Value c (a) (a) (a) (a) O AA 
Average per M.......... $3. 02 96. 25 $10. 00 87.09 lui 

Fancy or ornamental, 

A xa xad VES qubd qeP Cue (a) (a) $12, 200 (a) 

Eie. iiie vie n value.. $25, 650 $24, 400 $35, 502 $85, 000 (a) 
Btove lining.............. do.... (b) (a) (a) CA 
Draintile................. do.... (a) (a) (a) (a) (a) 
Sewer plpe............... do.... $181, 000 $100, 612 (a) $151, 500 $174, 008 
Ornamental terra cotta ..do.... (1) (a) $66, 000 $71, 800 $91, 000 
Fireproofing ............. do.. (a) (a) (a) (a) $21, 650 
Tile, not drain ........... do... (d). eZee wees rue PO Hs m EPEE at (A) [ll 
Pottery: 

Earthenware and stone- 

WBre.............- value.. $16, 800 $28, 268 $20, 043 $16, 410 $16, 464 

Yellow and rockingham 

WATC Lee erras ua value.. E (a) (a) (a) 
Miscellaneous c .......... do.... d$77,212 $64, 230 d$39, 790 $19, 920 $44, 460 
Total value............... $857, 258 $1, 263, 995 $1, 193, 218 $1, 545, 083 $1, 508, 669 
Number of operating firms re- 
porting AA er Ep RS 57 109 99 107 108 
Rank of Btate................... 19 16 17 16 19 


aIncluded in miscellaneous. 

bStove lining not separately classified prior to 1899. 

cIncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 

d Including pottery for Florida. 


-Y 
bi 
co 
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ILLINOIS. 


Clay products of Illinois, 1898-1902. 


Product. 1898. 1899. 1900. 1901. 1902. 
Brick: 
Common— 
Quantity ............... 573, 450,000 | 664,684, 000 | 685,161,000 | 930,561,000 | 1,023, 681, 000 
WONG ooo d e PIRE $3, 205, 674 $3, 231, 332 $3, 981, 577 $5, 188, 654 $5, 131, 621 
Average per M ......... $5.59 $4. 86 $5.84 $5.58 $5.01 
Pressed— 
Quantity ............... 26, 953, 000 26, 941, 000 26, 040, 000 19, 241, 000 20, 943, 000 
O iineint $246, 416 $252, 244 $210, 989 $204, 980 $240, 466 
Average per M.......... $9.14 $9. 36 $9. 25 $10. 65 $11. 48 
Vitrified— 
Quantity ose Re eur 72, 399, 000 88, 047, 000 87, 724, 000 99, 572, 000 91, 116, 000 
Valencina $641, 753 $700, 524 $720, 089 $899, 454 $839, 784 
Average per M.......... $8. 86 $7. 96 $8.21 $9. 03 $9. 22 
Fancy or ornamental, 
Valle airada $30, 453 $27, 868 $15, 705 $13, 105 $11, 893 
FlT6. a o e REUS value $117, 465 $132, 759 $175, 29 $212,510 $199, 048 
Draintile................. do.... $523, 847 $1, 026,192 $734, 249 $694, 588 $693, 783 
Sewer pipe............... do.... 8200, 312 $229, 040 $271,035 $318, 716 $360, 149 
Ornamental terra cotta ..do.... $510, 000 (a) (a) $812, 015 $1, 000, 765 
Fireproofing ............. do.... $214, 374 $195, 360 $76, 317 $263, 276 $358, 015 
Tile, not drain ........... do.... $146, 063 $130, 085 $229, 729 $229, 746 $257, 049 
Pottery: 
Earthenware and stone- 
WTC 0d value $137, 537 $624, 927 $611, 473 $595, 549 $602, 708 
Yellow and rockingham 
WHIQIS I 409r iss value.. (a) (d). near Sed aes (a) (a) 
C. C. and white granite 
WATO lI ero cask value.. (a) (a) (a), eet $56, 256 
Semivitreous porcelain 
e orae ose Values iaces s es (d) .[zicervosssmeh (a) (5) 
Miscellaneous c.......... do... $262, 821 $706, 494 $622, 407 $176, 897 $130, 303 
Total value............... $6, 866, 715 $7, 259, 825 $7, 708, 859 $9, 612, 490 $9, 881, 840 
Number of operating firma re- ; 
POT UE serores sunas ens 635 643 569 550 515 


Rank of State................... 


aTIneluded in miscellaneous, 


5 


4 


4 


b Included in C. C. and white granite ware. 
e Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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INDIANA. 


MINERAL RESOURCES. 


Clay products of Indiana, 1898-1902. 


Product. 1898. | 1899. 1900. | 1901. 1902. 
Brick: | 
Common— | | 
Quantity ............... 298, 954, 000 361,675,000 | 274,383,000 : 315, 966, 000 305, 233, 000 
Valle liek pote cea i $1,461, 331 $1, 727,697 $1, 391, 873 $1,624. 133 81,710, 335 
Average per M ......... $4.89 , $4.74 $5.08 , $5.14 $5. 60 
Pressed— | 
Quantity 2:52: c 9, 8&3, 000 14,317,000 | 19,051, 000 27, 293, 000 24, 866, 000 
NülüOu ecu lecEE Eo $101, 935 $139, 975 $172,752 $24,775 $215, 2u2 
Average per M......... $10.31 $9.78 | $9.05 $5.60 $5. 65 
Vitrified— | | 
Quantity ............... Je, 316,000 ! 28,120,000 30,326,000 31,465,000 45, 933, 000 
Valie toI $265, 196 | $258, 471 $331, 276 $320, 221 $141, 194 
Average per M ......... $9. 38 $9.19 $10. 92 $10.18 $9. 61 
Fancy or ornamental, | 
Viele o ica oe us es $9, 437 $8, 841 $7, 310 $8, 160 $10, 398 
Prensa o abet: value $32,626 | — $72,350 $10, 976 $51, 526 | $66, 725 
Btovelining.............. do.... A | (a) (d). awe cece sek 
Draintile................. do.... $637,248 | $439, 046 | $674,602 . $772, 241 | 7,516 
Sewer pipe............... do.... $134, 950 $161, 935 $279, 719 $253, 626 $311,223 
Ornamental terra cotta ..do.... $43, 100 | (a) (a) | (a) | (a) 
Fireproofing ............. do.... $74,629 , $02,575 $116,581 | $91,051 $312, 854 
Tile, not drain........... do.... $217, 990 $325,041 $343, 985 $175, 130 $579, 896 
Pottery: 
Earthenware and mstone- 
WATE 20 value. $42, 742 $54, 606 $18, 544 $51, 371 $28, 780 
Yellow and rockingham | 
WATC SL eru sua ees Valle s vv ls sx Rn (a) A E a Ger hay aaa wee ee serene ey ore 
C. C. and white granite | 
WüfÜ..L ia value.. (a) (a) (a) | (a) (a) 
Semivitreous porcelain | 
WATO Sonoras VAUC cpa ra rh pies (2) ai (oi EC tis (*) 
Sanitary ware........ do.... (a) (a) (4) | (a) (a) 
Miscellaneouse.......... do.... $280,483 $581, 814 d $150, 732 $578, 190 $769, 260 
Total value............... $3,331,997 | $4,235,354 | — 83,858,350 | $1,406, 454 $5, 243, 733 
> ¡| ——-- - 
Number of operating firms re- 
pornos ee vesobve a RR 615 639 567 940 512 
Rank of State .................. 6 6 6 7 6 


| 
; 
== — — —— A E E 


a Included in miscellaneous. 

b stove lining not separately classified prior to 1899. 

c Includes i product not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 

d Porcelain electrical supplies for Indiana included with New York. 

e Included in C, C. und white grunite ware, 
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IOWA. 


Clay products of Iowa, 1898-1902. 


Common— ' . 
Quantity................ 198, 417,000 | 220,384,000 | 222,744,000 | 249, 318, 000 228, 142, 000 
VAl00 os $1, 189, 067 $1, 328, 060 $1, 386, 641 $1,611, 040 $1, 575, 959 
Average per M.......... $5. 99 $6. 03 $6. 23 $6. 46 $6. 91 
Pressed— 
Quantity................ 6, 730, 000 17, 280, 000 8, 013, 000 8, 785, 000 7, 504, 000 
Viale: $54, 832 $160, 890 $79, 682 $88, 164 $80, 711 
Average per M.......... $8.15 $9. 31 $9. 91 $10. 04 $10. 76 
Vitrified— 
Quantity oce soni 85, 821, 000 29, 555, 000 17, 338, 000 24, 270, 000 23, 905, 000 
Value................... | $293, 213 $225, 044 $151, 386 $241, 108 $232, 056 
Average per M.......... $5. 19 $7.61 $8. 73 $9. 93 $9.71 
Fancy or ornamental, 
VADO us crias $993 $4, 700 $1, 750 $2, 229 $1, 690 
Y AAA value.. $6, 275 (a) $2, 145 $1, 810 $850 
Stove lining.............. do (By i lew co aeeaee (d | \hatece rosters A te e XVSS 
Draintlle................. do $346, 415 $359, 568 | $377, 586 $534, 935 $672, 212 
Sewer pipe............... do.... $33, 000 (a) | $52, 462 $54, 500 (a) 
Ornamental terra cotta...do.... (4), A A [ehusaeas ud (a) 
Fireproofing .............do.... $2,161 |. esa o rus | $25, 900 $59, 270 $103, 824 
Tile, not drain ........... do.... $429 |... oos $5, 450 $11, 903 $2, 590 
Pottery: 
Earthenware and stone- 
ware .............. value.. $31, 075 $80, 080 $31, 339 $26, 200 $43, 387 
Sanitary ware........ do.... O A A A tue lente cote tee en 
Miscellaneouse .......... do.... $225, 562 $125, 476 $176, 910 $106, 666 $130, 057 
Total value ............... $2, 183, 022 $2, 233, 808 $2, 291, 251 $2, 737, 825 $2, 843, 336 
Number of operating firms re- 
porting ue a 368 372 858 341 325 
Rank of State................... 8 8 8 8 8 


a Included in miscellaneous. 

b Stove lining not separately classified prior to 1899. 

“Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


162 


KENTUCKY. 


MINERAL RESOURCES. 


Clay products of Kentucky, 1898-1902. 


Product. 1898. 1899. 
Brick: 
Common— A 
Quantity ...........os 86,701,000 | 103, 994, 000 
Valle siste is $133, 508 $546, 535 
Average per M.......... $5. 00 $5. 26 
Pressed— 
Quantity ............... 8, 659, 000 2, 505, 000 
ALA $27, 004 $20, 275 
Average per M.......... $7.38 $8. 09 
Vitrifled— 
Quantity ............... (4) 5, 919, 000 
Valle coria (a) $60, 398 
Average per M.......... $9. 00 $10. 20 
Fancy or ornamental, 
VRC Vita E E hoc a MERE ESO (a) 
| i. NM DENN value $202, 077 $334, 630 
Stovelining.............. do..... (8) ies 
Draintile................. do.... $21,033 $36, 132 
Sewer pipe............... do.... (a) (a) 
Ornamental terra cotta ..do.... .oooooooomcoccjorccnorrorocos 
Fireproofing ............. d.i A mee rp (a) 
Tile, not drain........... do.... (a) (a) 
Pottery: 
Earthenware and stone- 
o So lacus sau value $89, 686 $104, 605 
Miscellaneous¢ .......... do $227, 632 $255, 853 
Total value............... $1, 000, 940 $1, 358, 428 
Number of operating firms re- 
Porting 3-222 m es saeco’ 92 111 
Rank of State................... 15 14 
aIncluded in miscellaneous. 
b Stove lining, not separately classified prior to 1899. 


113, 863, 000 
$608, 334 
$5. A 


$1, 481, 324 


118 
12 


115, 977, 000 
$621, 756 
$5. 36 


$139, 697 
$228, 611 


$1, 514, 513 


117 
18 


————— TS li eed |——M— 


"2200062222 *"»"*-^c2o092.2929 


..enoccoon...... 


$1, 873, 013 


111 
15 


eIncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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MARYLAND. 


Clay products of Maryland, 1898-1902. 


Product 1898 1899. 1900 1901 1902 
—————— i AE — —— E: 
Brick 

- Common— 
Quantity ............... 121, 831,000 | 111,479,000 | 117,830,000 | 118, 457, 000 141, 235, 000 
AAA $722, 473 $682, 247 $724, 013 $676, 708 $879, 995 
Average per M.......... $5. 93 $6.12 $6.14 $5. 96 $6. 23 

Pressed— 

Quantity ...........-... 5, 890, 000 14, 835, 000 4, 439, 000 5, 772, 000 3, 407, 000 
VADO .oocetkse verni Eds $37, 433 $157,918 $60, 729 $76, 792 $15, 375 
Average per M.......... $14. 81 $11.02 $13. 68 $13. 30 $13. 13 

Vitrified— 

Quantity oes eI ee 50, 000 50, 000 74,000 | (a) (a) 
Value —————M $600 $700 $595 (2) (a) 
Average per M.......... $12. 00 $14. 00 $8. 04 $15. 00 $15. 51 

Fancy or ornamental, 

Vall ronda ras $3, 669 $6, 997 $9, 886 $11, 000 (a) 

Fire. NORMEN value.. $334, 672 $325,812 $321, 666 $342, 055 $277, 290 
Stove lining.............. do.... (0) $32, 457 $36, 049 $40, 237 $21, 540 
Draintile................. do.... $1, 649 $3,673 $2, 363 $2, 402 $2, 105 
Sewer pipe............... (Out sese equipos (a) (a) (a) (a) 
Ornamental terra cotta ..do.... (a) enue (a) (a) (a) 

Tile, not drain........... do.... (a) (a) (a) $16, 586 (a) 
Pottery: 

Earthenware and stone- 

WATE cari value.. c $8, 854 $15, 225 $8, 115 $13, 374 $13,651 

Yellow and rockingham 

WAC LS I A ras value.. (a) (a) (a) (a) (a) 
C. C. and white granite 
hil ML value.. (a) (a) (a) $176, 637 $505, 722 
Miscellaneousd.......... do $383, 503 $451, 612 $618, 440 $249, 864 $159, 684 
Total value............... $1, 542, 853 $1,679, 641 81,711, 856 €1, 605, 655 $1, 905, 362 
Number of operating firms re- 
portling «2... c ees 74 66 55 l 66 68 
Rank of State .................. 10 11 11 13 13 


a Included in miscellaneous, 

b Stove lining not separately classified prior to 1899. 

e Including District of Columbia. 

d Includes all produets not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


164 


MINERAL RESOURCES. 


MASSACHUSETTS. 


Clay products of Massachusetts, 1898-1902. 


Product. 1898. 1899. 1900. 1901. 1902, 
Brick: 

Common— 

Quantity ............... 195, 228, 000 | 230,437,000 | 198,693,000 | 170, 455, 000 241, 376, 000 
VAUC Midi | $1,074,106 $1, 256, 767 81, 123, 586 $1, 060, 493 $1, 529, 671 
Average per M.......... $5. 50 $5. 45 $5. 65 $6.22 $6. 34 

Pressed— 

Quantity ............... 6, 526, 000 3, 710, 000 4,884,000 | - 6,950,000 3, 631, 000 
Value ace cee ee bees $134, 170 $79, 280 $87,575 $98, 892 $69, 230 
Average per M.......... $20. 56 $21.37 $17.93 $14. 23 $19. 07 

Vitrified— 

Quantity ...uiueenece es (0)! — keen Sod ve wet iue p O sas asd dri 
Valbuena e | A A A S CERE 
Average per M.......... A aaa O A 

Fancy or ornamental, 

NAO. ODE (a) (a) (a) £63, 040 (a) 

Pires eee dis value $175, 180 $22, 792 $69, 400 $57, 945 $54, 312 
Stove lining ............. do.... (5) $143, 547 $144, 044 $135, 570 $133, 752 
Draintile................. A EEE O, A O A 
Sewer pipe............... do... | o A A mecs uites ud ume UU eR 
Ornamental terra cotta ..do.... $29, 730 (a) (a) (a) (a) 
Fireprooting ............. do.... (a) $70,573 (a) (a) (a) 

Tile, not drain ........... do.... $19,594 linces (a) (a) $67, 418 
Pottery: 

Earthenware and stone- 

WATE. ccc cece eee value.. $182, 824 $198, 866 $176, 902 8204, 038 $206, 808 

C. C. and white granite 

WATe..........eese value (a) (a) (a) (a) (a) 
Miscellaneouse¢ .......... do $193, 466 $409, 885 d $231,594 $250, 859 $314, 446 
Total value............... $1, 809, 070 $2, 181, 710 $1, 533, 101 $1, 870, 837 $2, 375, 667 
Number of operating firms re- 
POTPUNE aia 106 111 101 90 90 
Rank of State .................. 9 9 10 10 10 


a Included in miscellaneous. 


b Stove lining not separately classified prior to 1899. 
e Includes all products not otherwise classiticd, and those made by less than three producers, in 
order that the operations of individual establishinents muy not be disclosed. 


d Includes pottery products of Maine. 


CLAY-WORKING INDUSTRIES. 165 


MICHIGAN. 


Clay products of Michigan, 1898-1902. 


Product. 1898. 1899, 1900. 1901. 1902. 
Brick 
Common— 
Quantity ............... 163, 490,000 | 200, 144,000 | 180,892,000 | 215, 836,000 237, 254, 000 
VAMO oso IER TR DS $769, 089 $933, 176 $863, 250 $1, 095, 254 $1,331,752 
Average per M.......... $4.70 $4. 66 $4.77 $5. 07 $5. 61 
Pressed— 
Quantity ..............- 2, 357, 000 4, 290, 000 8, 421, 000 9, 476, 000 5, 684, 000 
VAMO iris cea Eee $15, 705 $58, 920 $48, 411 $64, 031 $42, 792 
Average per M ......... $6. 66 $13.73 $5.75 $6.76 $7.53 
Vitrified— 
Quantity ............... 3, 198, 000 (a) (a) (a) (a) 
VAMO: bros $34, 395 (a) (a) (a) (a) 
Average perM.......... $10.76 $12. 00 $12. 42 $12. 30 $12. 26 
Fancy or ornamental, | 
value........ dod $5,500 (a) (a) (a) (a) 
y E value (a) (a) (aj reme A Meee aes 
Stove lining ............. do....| (5) OE TRU PE (a) | ediatexed alee 
Draintile................. do.... $149,911 $140,171 $114,747 $98, 972 $96, 645 
Sewer pipe............... do.... $45, 567 $50, 300 $57,916 (a) (a) 
Ornamental terra cotta..dO....[....oooocooccclonconanonoon.. (Ay, A AS 
Fireproofing ............. do $2, 800 | $5, 900 $2, 350 $1, 880 $3, 290 
Tile, not drain........... OO ses scie A A cee (a) 
Pottery: 
Earthenware and stone- : 
WA value.. $17, 900 $29, 641 $34, 317 $42, 465 $44, 098 
Miscellaneous €.......... do.. €2, 495 £65, 889 £60, 704 $239, 432 225, 463 
Total value............... $1, 043, 362 $1, 283, 997 $1, 181, 695 $1, 542, 034 $1, 744, 040 
Number of operating firms re- | = V | i Xo TCI 
POT cr cards 178 196 189 180 182 
Rank of State................... 14 15 18 17 16 


aIncluded in miscellaneous. 

bStove lining not separately classified prior to 1899, 

c Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


MINERAL RESOURCES. 


MINNESOTA. 


Clay products of Minnesota, 1898-1902. 


Product. 1898. 
Brick: 
Common— 
Quantity ............... 128, 327, 000 
Valje cintia soes $626, 110 
Average per M.......... $1.87 
Pressed— 
Quantity sapos 2, 250, 000 
Value odds $22, 370 
Average per M.......... $9.91 
Vitrified— 
Quantity ............... (a) 
Valle 21 us viscUOre ers (a) 
Average per M.......... $20. 00 
Fancy or ornamental, 
VALUE ou ce re toad amas (a) 
A value. (a) 
Draintile................. do.... $5, 170 
Sewer pipe............... do.... (a) 
Ornamental terra cotta ..do.... (a) 
Fireproofing ............. do.... $16, 500 
Tile, not drain........... do.... (a) 
Pottery: 
Earthenware and stone- 
Wisin value.. b 8303,215 
Miscellaneouse ............ do £158, 919 
Total value............... $1,132, 584 
Number of operating firms re- |. 
DOCM ae 113 
Rank of State .................. 12 


aTneluded in miscellaneous, 
bIncluding pottery for Wisconsin. 


nr ee 


1899. 1900. 1901. | 1902. 
145, 333,000 | 152,197,000 | 157,727,000 190, 035, 000 
$74, 499 $511, 457 $852, 303 $1. 655, 515 
$5.19 $5. 32 | $5. 40 | $5. 71 
3, 955, 000 4, 520, 000 5, 506, 000 6, 280, 000 
$41, 230 £46, 830 $55, 016 $75, 850 
$10. 42 $10. 36 $9. 99 $12. 08 
A tr (a) EEE dete 
T (a) SG eae Lets AA 
E A eee livers ee RUE 

(a) (a) (a) (a) 

——— (a) (a) (a) 
$11, 400 82,745 $6, 739 $2, 219 

(a) (a) (a) (a) 

———Óá —— — RE EE (a) 
(a) (a) $35, 700 $41, 000 

a (a) (a) (a) 
$206, 365 $278, 795 $292, 095 $370, 725 
$205, 203 $256, 870 $306, 794 $308, 422 
$1,215, 697 $1,396, 697 $1, 548, 647 $1, 883, 731 
116 114 116 110 
18 18 15 14 


c [neludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments muy not be disclosed. 


CLAY-WORKING INDUSTRIES. 


'" MISSOURI. 


Clay products of Missouri, 1898-1902. 


Product. 


Brick: 
Common— 
Quantity ............... 
Value acere o 
Average per M.......... 
Pressed— 


Average per M..... scu 
Vitrified— 

Quantity eeu 

pror D 

Average per M.......... 


Fancy or ornamental, 
Vall essi d a e io ET ES 


Stove lining.............. do.... 


DIR. iii do.... 
Sewer pipe............... do.. 
Ornamental terra cotta ..do.... 
Fireproofing ............. do.... 
Tile, not drain ........... do.... 
Pottery: 

Earthenware and stone- 


WHEE cick es value... 


Total value............... 


Number of operating flrms re- 
A ee Sa 
Rank of State................... 


1898, 


221, 497, 000 
$1, 056, 425 
81.77 


23, 755, 000 
$271, 510 
$11. 43 


28, 036, 000 
$201,092 
$9. 42 


$65, 581 
$298, 423 
(a) 

$85, 748 
$103, 075 
$168, 000 
$92, 272 
$30, 673 


$53, 258 
$323, 629 


$3, 112, 716 


1899. 


253, 220, 000 
$1, 345, 792 
$5. 31 


30, 062, 000 
$281, 797 
$9.37 


22, 594, 000 
$183, 787 
$8. 36 


$19, 219 
$375, 023 

(b) 

$53, 575 
$136, 624 
8134, 495 

$26, 257 

(>) 


70, 169 
$654, 878 


289 
7 


1900. 


196, 930, 000 


$1, 057, 497 
$5. 40 


22, 013, 000 
$228, 070 
$10. 36 


28, 019, 000 
$252, 783 
$9. 02 


$42, 096 
$510, 166 
(b) 
$57,900 
$624,932 
$158,051 
$19,529 
(b) 


$69, 374 
$716, 169 


—À——M—M | ee 


1901. 


276, 821, 000 
$1, 595, 031 
$5. 76 


26, 301, 000 
8295, 158 
$11. 34 


25, 860, 000 
$225, 247 
$8.71 


$62, 108 
$620, 116 
€9, 520 
$45,114 
$788,513 
$223, 554 
$59, 013 
$60, 202 


1902. 


292, 134, 000 
$1,532, 118 
$6.27 


30, 744, 000 
$358, 089 
$11.65 


22, 288, 000 
$194,250 
$3. 72 


£19, 411 
$739, 385 
(5) 

$35, 887 
$903, 279 
(^) 

$99, 690 
$103, 356 


——— ———————— o ee ——— 


aStove lining not separately classified prior to 1899. 


b Included in miscellaneous. 


eIncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


Clay products of New Jersey, 1898-1902. 


Product. 
Brick: 
Common— 
Quantity ............... 
Value .....— ei 
Average per M ......... 
Pressed— 
Quantity ............... 
Value coo lere cd Ehe 
Average per M ......... 
Vitrified— 
Quantity coi 
Vale «aoo ve ups 
Average per M ......... 
Fancy or ornamental, 
Y8lUüQ. ecc odeeca es epus 
Kite... oes value 
Stove lining.............. do 
Drain tile................ do.... 
Bewer pipe............... do.... 
Ornamental terra cotta ..do.... 
Fireproofing ............. do.... 
Tile, not drain......... ..do.... 
Pottery: 
Earthenware and stone- 
WAPE. ¿ooo value.. 
Yellow and rockingham 
WBre.............- value.. 
C. C. ware............ do 
White granite ware ..do.. 
Semivitreous porcelain 
Ware......... esee value.. 
CODI cocidos do... 
Bone china, delft, and bel- 
leek ware......... value.. 
Sanitary ware........ do.... 
Porcelain electrical sup- 
pHée8. esos value.. 
Miscellaneous c .......... do.... 
Total value............... 


porting. zr ere iiss 


MINERAL RESOURCES. 


NEW JERSEY. 


291, 734, 000 
$1, 422,612 
$4. 88 


30, 876, 000 
$568, 106 
$18. 40 


(a) 
(a) 
$14.00 


$15, 852 
$519, 688 

(>) 

$13, 762 

$31, 808 
$635, 007 
$762, 370 
$292, 644 


$23,100 


(a) 
$733, 958 
$183, 917 


$439, 356 
(a) 


$52, 500 
$1, 477,192 


$4,112 
$1,072, 535 
(a) 
$55, 655 
$154, 481 
$647, 884 
$873, 706 
$508, 392 


851, 886, ^00 
$1,675, 746 
$4.76 


29, 239, 000 
$473, 138 
$16.18 


2, 251, 000 
$22,024 
$9. 78 


$11,514 
$780, 327 

(a) 

$22, 612 

(a) 
$920, 664 
$610, 864 
$486, 122 


$82, 009 


(a) 
$443, 455 
$1, 486, 263 


$225, 962 
$665, 948 


$270, 696 
$2, 244, 904 


$342, 479 
e $917, 161 


1, 014, 000 
$10, 437 
$10. 29 


$11, 407 
$819, 580 
$8,477 
$33, 020 
(2) 
$861, 730 
$965, 047 
$795, 153 


ee | SS |! Ue 


a d ———À————À—— | -——— ——————— 


—A——————— ee OEE |) —————————p——— | ——— MM 


a Included in miscellaneous. 


b8tove lining not separately classified prior to 1899. 


co Includes al 


order that the operations of individual establishments may not be discl 
dIncludes pottery for New Hampshire. 
e Also includes enameled brick valued at $177,128. ; 
f Also includes enameled brick valued at $202,740. 


- — o ——— ——À 


- 


products not otherwise classifled, and those made by less on three producers, in 


CLAY-WORKING INDUSTRIES. 


Clay producta of New York, 1898-1902. 


Product. 1898. 
Brick: 
Common— 
Quantity ...........- os? 
Value ini 84, 486, 175 
Average per M ......... $. 81 
Pressed— 
Quantity ............... | 19,017, 000 
Value oes cccseseeweres: 260, 135 
Average per M ......... $13. 68 
Vitrified— 
Quantity oo cor err 29, 985, 000 
ie EA $322, 310 
Average per M.......... $10.75 
Fancy or ornamental, 
WLU a E ES 88, 665 
PIO il value.. $356, 624 
Stove lining.............. do.... (b) 
Draintile................. do.... $74,072 
Sewer pipe............... do.... $59, 224 
Ornamental terra cotta..do.... $367, S54 
Fireproofing ............. do.... 887, 152 
Tile, not drain ........... do.... £95, 910 
Pottery: 
Earthenware and stone- 
WBAÜre.........cee value $106, 343 
Yellow and rockingham 
A e cuu ws value.. (a) 
C. C. and white granite 
NATO... LLLlLleeee value (a) 
CAR eI eee ON AA 
Sanitary ware ....... do.... $38, 213 
Porcelain electrical sup- 
PCS ice eee aed value.. (a) 
Miscellaneous €.......... do. $394, 656 
Total value............... 86, 717, 333 
Number of operating firms re- 
A oles cee 271 
Rank of State ...............00- 5 


NEW YORK. 


1899. 


$4. 23 


24, 796, 000 


$324, 645 
$13. 09 


32, 350, 000 


$312, H5 
$10. 60 


(2) 
$227, 814 
$74,507 
$11, 921 
$51, 293 
$417,350 
$108, 961 
$91,645 


c<.oon.o.e...o. ne... 


81:25, 234 
$590, 424 


$8, 076, 412 


A a A A, AA NS, ANNO 


1900. 


926, 711, 000 |1, 246, 756, 000 |1, 009, 041, 000 
85, 275, 194 


1901. 


$4,260,716 | $1,947,599 
$4.23 $4.87 
19,204,000 | — 18,721,000 
$249, 078 $254, 696 
$12.97 $13.60 
29,943,000 | — 29,950, 000 
$347,671 $343, 343 
$11.61 $11.46 

(a) (a) 
$360, 933 $293, 944 
$93, 188 $115, 054 
$89, 019 $73, 554 
$94, 293 $96, 770 
76, 408 $754,911 
$95, 994 $98, 947 
$105,619 $140, 89€ 
$62, 215 $76, 068 

(2) (a) 
$371, 564 $441, 667 

(a) (a) 
$257, 832 $310, 214 
d $592, 177 $344, 061 
$7,600,606 | — 88,291,718 
269 276 
5 5 


169 


1,016. 237,000 | 1,061, 712, 000 
$5, 021,132 


$4.73 


$402, 006 
$132, 832 
$110, 301 
$209, 105 
(a) 

$123, 497 
$125, 680 


e.nonnosnsnrcjosnonsn.aaronj|o nono no noonsns on... oe. oe.oc....o 


$391, 319 


$1, 239, 710 
$8, 414, 113 


a Included in miscellaneous. 


b Stove lining not separately classified prior to 1899. 
c Includes all products not otherwise classified, and those made by less than three producers, in 


order that the operations of individual establishments may not be disclosed. 


d Includes porcelain clectrical supplies for Indiana and undecorated china for Ohio. 


M R 1902—49 


770 MINERAL RESOURCES. 


OHIO. 
Clay products of Ohio, 1898-1902 


Product. 1899. 1900. 1901. 1902. 
Brick: 
Common— 
Quantity ............... 467,888, 000 | 411,532,000 | 489, 275, 000 538, 552, 000 
VAMO ir teers: $1,786, 519 $2, 427, 684 $2, 232, 090 $2, 725, 512 $3, 091, 847 
Average per M.......... $5.01 $5.19 $5. 42 $5.57 $5.74 
Pressed— 
Quantity ..............- 29, 809, 000 48, 829, 000 40, 923, 000 69, 405, 000 68, 815, 000 
VANE 2c eer er E haas $308, 019 $466, 555 $433, 086 $612, 718 $674, 822 
Average per M ......... $10.33 $9.55 $10. 58 $8. 83 $10. 57 
Vitrified— 
Quantity ............... 118, 854,000 | 145,657,000 | 146,693,000 | 175,757,000 186, 786, 000 
Valles odas $826, 935 $1, 133, 509 $1,118, 106 $1, 443, 537 $1, 643, 532 
Average per M ......... $6. 96 $7.78 $7.62 $8.21 $8. 80 
Fancy or ornamental, 
VAIO IIIS ino liis 2i ui $23, 070 $42, 037 @ $17, 155 a $60, 908 a $47, 376 
Fire eos chan ce tenn value $568, 278 $976, 693 $1,340, 775 $1, 287, 059 $1, 327, 982 
Stove lining ............. do.... (5) (c) (o) (€) $192, 460 
Draíntile................. do.... $831, 713 $977, 773 $715, 874 $707, 409 | $894, 713 
Sewer pipe............... do....| $1,304,756 | $1,680,724 | $2,243,386 | $2,735,703 $2,616,134 
Ornamental terra cotta..do.... $438 ].icetes Ix $2,857 (c) | $18, 289 
Fireproofing ............. do.... $353, 320 $316, 090 $351, 884 $357, 284 $757,613 
Tile, not drain........... do... $661, 921 $565, 094 $690, 257 $996, 005 | $1,156, 371 
Pottery: 
Earthenware and stone- 
WAT as value.. $649, 717 $748, 170 $949, 451 $952, 329 $1,311, 686 
Yellow and rockingham 
WATe.........eeee value. $187, 649 . $159,553 $175,176 $206, R43 $129, 591 
C. C. Ware... s casas do.... $663, 530 $789, 044 $1, 056, 226 $726, 321 $729, 526 
White granite ware..do....| $2,224,264 | $1,143,990 | $2,767,837 | $2,710,726 
Semivitreous porcelain | $6, 757, 661 
WATO. o Lise exe value..| $1,337, 495 $2, 676, 412 $2, 251, 213 $3, 520, 008 
Chis: cerne do.... $218, 000 $124, 428 (c) (€) (€) 
Sanitary ware ....... do.... (€) (€) (€) (€) (e) 
Porcelain electrical sup- 
ples... value. $178, 919 $190,314 $247,135 $325, 664 $415, 874 
Miscellaneousd .......... do... $1, 036, 108 $1, 752, 556 $1, 682, 120 $2, 206, 959 $2, 454, 271 
Total value............... $13, 167,627 | $16,500,625 | $18,304,628 | $21,574,985 | $24,249, 748 
Number of operating firms re- 
Porting o iedzos eder YR ORAS 901 980 871 813 801 
Rank of State.................. 1 1 1 1 1 


aIncluding enameled brick. 

b Stove lining not apum classified prior to 1899. 

e Included in miscellaneous. 

d Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


CLAY-WORKING INDUSTRIES. 771 


PENNSYLVANIA. 


Clay products of Pennsylvania, 1898-1902. 


ee 


Product. 1898. 1899. | 1900. | 1901. | 1902. 
Brick: 
Common— 
Quantity ..oosciónicanas. 621, 464,000 | 782,944,000 | 744,663,000 | 875, 631, 000 949, 718, 000 
Value ad $3, 466, 619 $41, 537, 305 $4, 481, 590 $5, 357, 079 $6, 074, 352 
Average per M ......... $5. 58 85. 80 $6.02 $6.12 86. 40 
Pressed— : 
Quantity ............... 56, 130, 000 88, 784, 000 54, 068, 000 70, 207, 000 77, 746, 000 
Valle iii $671, 791 £959, 000 $596, 559 $844, 087 $966, 530 
Avernge perM ......... $11.97 $10. 80 $11.03 $12. 02 $12. 43 
Vitrified— 
Quantity ............... 59,014,000 | 89,017,000 | 57,827,000 | 73,498,000 76, 024, 000 
NBI ote cts sateen $513, 391 $702, 782 $181,670 $670, 081 $716, 887 
Average per M ......... $8.70 $7. 89 $8. 33 $9. 12 $9. 43 
Fancy or ornamental, 
A A $76, 043 $57, 299 $57,279 $74, 726 $20, 972 
Fire Solos value.. $2, 876, 331 44, 921, 339 $4, 587, 991 $4, 791, 053 $6, 080, 213 
Stove lining ............. do.... (c) $106, 851 $90, 318 $86, 190 $116, 653 
Draintile................. do.... $11, 461 $26,719 $8, 420 $7, 409 $9, 317 
Sewer pipe............... do.... $224, 385 $204, 400 $522, 650 $438, 998 $550, 481 
Ornamental terra cotta..do.... $147, 000 $139, 100 $180, 100 $314, 900 $243, 800 
Fireproofing ............. do.... $98, 717 $110, 210 $95, 957 $101, 652 $135, 839 
Tile, not drain........... do.... $136, 706 (a) $191, 878 $188, 525 $232, 431 
Pottery: 
Earthenware and stone- 
A do: ii eps value.. $378,210 $277, 156 $344, 139 $431, 433 $499, 227 
Yellow and rockingham 
WTC value.. (a) (a) (a) (a) (a) 
C. C. ware cnica do.... | (a) | (a) (dY- Whee ee eee leas (a) 
White granite ware..do.... $201, 047 $830, 000 $839, 903 $1,099,011 
Sanitary ware........ do.... (a) (n — di xerit (a) $146, 000 
Miscellaneous 5.......... do.... €1, 114, 029 $1, 860, 027 $920, 167 $1,175,676 d $938, 712 
Total value............... $9,714,683 | $14,103,245 | $13,391,748 | $15, $21, 742 $17, 833, 425 
Number of operating firms re- 
DOLAR 484 550 | ` 508 507 511 
Rank of State .................. 2 2 2 2 2 


aIncluded in miscellaneous, 

b [ncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 

c Stove lining not separately classified prior to 1899. 

d Also includes enameled brick valued at $57,183. 


112 


TEXAS. 


MINERAL RESOURCES. 


Clay products of Texas, 1898-1902. 


ee | ——Ó M —— | o—— a € a 


Product 1898. 
Brick: 
Common— 
Quantity ............... 112, 564, 000 
Value solui le xA $638, 702 
Average per M ......... $5. 67 
Pressed— 
Quantity ............... 1, 685, 000 
VALUG ais $16, 974 
Average per M ......... $10. 38 
Vitrifled— 
Quantity ............... (a) 
Vallbona cana eius (a) 
Average per M ......... $9. 33 
Fancy or ornamental, 
UR os oe enrT $1, 463 
Fiona cid valuc. $5, 435 
Draintile................. do.... $2, 600 
Sewer pipe............... do.... $26, 150 
Fireproofing ............. do. (a) 
Tile, not drain ........... do. (a) 
Pottery: 
Earthenware and stone- 
Wii. ce Es value.. $55, 342 
Miscellaneous? .......... do. $71,131 
Total value............... $817,797 
Number of operating firms re- | — 
DOIUDE AAA 148 
Rank of State .................. 20 


aIncluded in miscellaneous. 


174, 472, 000 
$947, 980 
$5. 43 


7,316, 000 


$60, 061 
$8. 21 


$74, 052 
$51,567 


$1,221,119 


170,124,000 | 222, 459, 000 217, 461, 000 


$964, 743 $1, 896, 889 $1, 353, 489 
$5. 67 $6. 28 $6. 22 
3, 827, 000 10, 138, 000 6, 844, 000 
$35, 605 995, 492 $73,619 
$9. 30 $9. 42 $10. 76 
(a) (a) (a) 
(a) (a) (a) 
$8. 96 $8. 70 99. 23 
$1,109 $1, 339 $4, 557 
$14, 144 $23, 337 $17,781 
$2, 164 $2, 766 
(a) (a) 
(a) (a) 
$87, 464 $96, 402 
$65, 788 $145, 200 
$1,171,017 $1, 693, 814 
193 172 
19 17 


17 


b Includes all products not otherwise classified, and those made by Jess than three producers, in 
order that the operations of individual establishments may not be disclosed. 


OLAY-WORKING INDUSTRIES. 778 


VIRGINIA. 
Clay products of Virginia, 1898-1902. 


Product. 1898. 189. 1900. 1901. 1902. 


Brick: 

Common— 

Quantity ............... 99,349,000 | 128,817,000 ¡ 153,409,000 | 171,624, 000 192, 337, 000 
Value o eco te seine $590, 670 $765, 598 $934, 185 $1, 139, 894 $1,185, 362 
Average per M.......... $5. 95 $5. 94 $6. 09 $6. 64 $6. 16 

Pressed— 

Quantity ............... 14, 700, 000 18, 712, 000 15, 617, 000 17, 650, 000 20, 433, 000 
Value i iue ce Eu $225, 652 $242, 137 $275, 847 $267,028 $344, 139 
Average per M.......... $15. 35 $12. 94 $17. 66 $15. 13 $16. 84 

Vitrified— 

Quantity ............... (a) 5, 000, 000 3,692,000 A A 
VALUE: 2d (a) $50, 000 $14, 067 | ides uris sea busto dd 
Average per M.......... $10. 00 $10. 00 E exert e| Res 

Fancy or ornamental, 

VRlUÜG. ii encara $21,591 $16,117 $17,921 $20, 429 (a) 

Fite:.: iioi value.. $4, 476 (a) $26, 57 $3, 971 $13, 847 
Draintile................. do.... 97, 830 $5, 160 $3, 285 $3,978 €4, 240 
Sewer pipe............... do.... O escrisssoni nasi A E A 
Pottery: 

Earthenware and stone- 

ware.............. value.. $6, 400 $1, 480 $925 (a) (a) 
Miscellaneous» .......... do... $37, 764 $13,292 $2, 392 $4, 047 $30, 245 
Total value............... $894, 383 $1, 093, 784 $1, 306, 195 $1, 439, 347 $1,577, 833 
Number of operating firms re- | P ©. | | | - 
porting .................--.--- 94 96| - 112 109 98 
Rank of State................... 17 19 15 19 18 


a Included in miscellaneous. 
b Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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WEST VIRGINIA. 


Clay products of West Virginia, 1898-1902. 


Product. 


Brick: 
Common— 


Quantity ............... 
Value cios 
Average per M.......... 


Pressed— 


Quantity ............... 
Value 2 oIirl4 aper. 
Average per M.......... 


Vitrified— 


Quantity ............... 
AA o OE od 
Average per M.......... 


Fancy or ornamental, 


WRLC I I eser e rede 


Stove lining .................... 
Draintile ............... valuc.. 


Pottery: 
Earthenware and stone- 


ware............-. value.. 


Semivitreous porcelain 


O ee value.. 


Sanitary ware........ do... 


Miscellaneous e .......... do.... 


Total value............... 


Number of operating firms re- 


porting ouo rime pe THE 
Rank of State................... 


aIncluded in miscellaneous. 


$166, 425 
$5. 54 


1, 690, 000 


$7.51 


2, 196, 000 
$16, 218 
$7.39 


bStove Hune not separately classified prior to 1899. 


c Includes al 


103, 760, 000 
$708, 861 
$6. 83 


1, 610, 000 
$16, 797 
$10. 43 


$149, 257 
(a) 

$1, 346 
(a) 


eo. enn... ee eooc.on 


A ee | Ma PE | 


1901. 1902. 
60,004,000 | — 81,166, 000 
$348, 452 $527,661 
$5.81 $6. 50 
(a) (a) 
(a) (a) 
$7.12 $14. 33 


$555, 389 $578, 777 
$8. 84 $9. 56 
(d).- | A 
$102, 300 $23, 683 
$1, 485 $1, 226 
(a) (a) 
(a) (a) 
$13, 069 | $15, 018 


———————— | o———MM 1 ———————— a o |M—ÓM 


o peee cR eg ee eee 


(a) (4) 
(a) (a) 
$506, 912 $345, 783 
$1,946,480 | — $2,618,644 
53 63 
9 9 


products not otherwise classified, and those made by less than three producers, in 


order that the operations of individual establishments may not be disclosed. 
d Included in white granite ware. 


CLAY-WORKING INDUSTBIES. | T5 


WISCONSIN. 
Clay products of Wisconsin, 1898-1902. 


Product. 1898. 1899. 1900. 1901. 1902. 
Brick: 

Common— 

Quantity ............... 142,767,000 | 178,722,000 | 156,586,000 | 187,173,000 152, 127, 000 
Valle is $780, 059 $1,073,101 $963, 461 91, 151, 835 $919, 883 
Average per M ......... $5. 46 $6. 00 $6.15 $6.15 $6. 06 

Pressed— 

Quantity ...... ree 9, 275, 000 6, 881, 000 10, 832, 000 6, 527, 000 7, 724, 000 
A eas $69, 896 $60, 213 $84, 601 $54, 379 $70, 303 
Average per M......... $7.54 $8.75 $7. 81 $8. 33 99.10 

Vitrifled— 

Quantity ............... (a) NN let (d . Joeesizedsexev* 
Malle iius esed oce (a) (By. A vr AS 
Average per M ......... $10. 00 $15.00 ici AA 

Fancy or ornamental, 

VUE adas (a) $1, 975 $2, 272 $2, 106 (a) 

Fife 2er E AA AAA (a) (a) (a) 
Draíntile................ do.... $22, 007 $23, 334 $14, 995 $22,727 $17,763 
Tile, not drain ........... do.... O ee (a) (a) (a) 
Pottery: 

Earthenware and stone- 

WATE ini value (b) $13, 145 (b) $12, 400 $12, 285 
Miscellaneous € .......... do.... $5, 344 $639, 944 $6, 850 $4, 095 $6, 424 
Total value............... $877,306 $1,811, 712 $1,072, 179 $1, 247, 544 $1, 026, 658 
Number of operating firms re- 
POTS ool sooesee seda ds 150 173 168 170 150 
Rank of State .................. 18 10 21 20 22 


a Included in miscellaneous, 

b Included with Minnesota. 

e Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclored. 


EFFECT OF TANNIN ON CLAYS. 
By HEINRICH Rigs. 


It is well known that the physical characters of a clay are important 
factors in determining its uses, and that many clays which might other- 
wise be of high value are often rendered useless because they are defi- 
cient in some one or two physical properties. This deficiency is 
sometimes overcome by mixing in a second clay which contains the 
desired physical quality developed in a large degree, and with this 
mixture it is then possible to obtain a material of the proper character. 
Many clays are used on account of their plasticity and tensile strength, 
the high development of these two qualities making them especially 
valuable as a bonding material for holding together nonplastic parti- 
cles. An example of this is the use of a very plastic clay with the 
graphite in manufacturing graphite crucibles, the clay being used to 
bind together the particles of graphite. 

During the year 1902 some interesting experiments were made, the 
object of which was to find some method by which the plastic and 
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bonding qualities of a refractory clay could be increased to adapt it to 
crucible making. The experiments originated in the laboratory of Mr. 
E. G. Acheson, who was desirous of finding some highly plastic mate- 
rial to serve as a bond for siloxycon in the manufacture of refractory 
crucibles. With this end in view, he tried mixing a number of organic 
substances with clay, among them tannin, which yielded excellent 
results. He found that a clay mixed with water in wnich there was 
dissolved a small quantity of gallo-tannic acid became more plastic, 
tougher, and stronger, and required much less water to bring it to a 
given degree of softness or plasticity. Encouraged by the results he 
obtained, he tested quite a number of substances, among them spruce, 
sumac, catechu, tea leaves, and oak, by making infusions and wetting 
the clay therewith. The behavior of all these substances was like that 
of the gallo-tannic acid, though in different degrees. After Mr. 
Acheson had carried on these experiments for a series of months, the 
writer was asked to muke independently a similar series of experi- 
ments, which he did, with the results given below. 

The material ed for treating the clay will be spoken of as a modi- 
fying agent, and of the tannins two kinds were employed, namely, 
gallo-tannic acid and catechu. It was also found, on Mr. Acheson’s 
suggestion, that an emulsion of straw, although containing no tannic 
acid, produced similar effects. 

The clays employed for the tests were the following: 

1. Kaolin from the Harris mines, near Dillsboro, N. C. A whitish burning china 
clay of low plasticity, and one which burns to a rather porous body at moderate 
temperatures. 

2. Kaolin from the Burgess Kaolin Company, at Hockessin, Del. Burns white 
with a slightly yellowish tinge, lacks in plasticity, and has Moderately high air 
shrinkage. 

3. Kaolin from southeastern Pennsylvania (probably South Mountain district). 
This is a whitish clay of poor plasticity, very low tensile strength, and cracks very 
badly in drying and burning, no matter what precautions are taken. 

4. Ball clay from Florida. Plasticity fair, color white when burned, but tends to 
crack if too much is used in a pottery mixture. 

5. A No. 1 fire clay from New Jersey. A clay of low tensile strength, but quite 
sticky and refractory. Cracks badly in drying and burning. 

6. A white-burning clay from Georgia. A material of low plasticity and tensile 
strength, but very refractory. 

7. Washed ball clay from Edgar’s pits at South Amboy, N. J. This, again, is a clay 
of low tensile strength, and one which when used alone cracks badly in drying and 
burning. 

8. A retort clay from Berry’s pits, at Woodbridge, N. J. Clay of dense burning 
quality but not high tensile strength. 


In all cases a decided improvement was noticeable. 


CEMENT.’ 


INTRODUCTION. 


The total production of hydraulic cement in the United States for 
1902 was 25,753,504 barrels, an increase of 5,684,767 barrels over the 
quantity produced during the preceding year. The value of this pro- 
duction was $25,366,380. 

Of the entire quantity, 17,230,644 barrels were Portland, valued at 
$20,864,078; 8,044,305 barrels were natural-rock, valued at $4,076,630, 
and 418,555 barrels were Pozzuolana or slag cement, valued at $425,672. 

The growth of the cement industry is indicated by the fact that, 
although the increase in production for 1901 over 1900 reached the 
large number of 2,837,587 barrels, the increase in production for 1902 
over 1901 was 5,684,767 barrels. It is of interest here to note that in 
1892, just ten years ago, the entire production of cement in the United 
States was but 8,758,621 barrels, of which 8,211,181 barrels were 
natural-rock and 547,440 barrels were Portland. 


PORTLAND CEMENT. 


PRODUCTION. 


There was an increase in the production of Portland cement in 1902 
of 4,519,419 barrels. During the summer and autumn of the year 
there was a marked decline in the price of Portland cement in the 
Eastern States owing to a variety of reasons. "This fact did not greatly 
affect the western production, however, nor was it a very lasting 
depression. The building of new factories, the enlargement and 
remodeling of old ones, and the steady and increasing demand for 
domestic Portland cement indicate a bright outlook for the future of 
the industry in this country. 


aThe entire statistical canvass and compilation of this report has been conducted by L. L. Kimball, 
of the United States Geological Survey.—D. T. D. 
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Following is a table showing the quantity and value of Portland 
cement produced in each State in 1900, 1901, and 1902: 


Production of Portland cement in the United States in 1900, 1901, and 1902. 


1900. 1901. 1902.a 
Siate. [Som s UE m wares, | ] Eo: 
ber of (Quantity. cluding ber of | Quantity. cluding ber of! Quantity. cluding 
works. works, ^ works. 
package: | packages, | packages 
Barrels, | Barrels. | Barrels. 
AAO A A A an eee Fem. max Rr CR eee EE e REA RS l lesseesseesu eve edm 
Arkansas....... 1 40,000 | $70,000 TC ensis peo liac ule PEERS Ih Perens PE 
California ...... 1 44, 565 89, 130 b1 146,848 | $513,968 2 294,156 | $431,910 
Colorado ....... 1 35, 708 71, 416 c1 585, 000 643, 500 2 82, 044 105, 016 
GOeOTE Teo sese ED been ros CERE rac ipn aae e Lt os e RR Dx OR Y AAA ldesnie at E 
Illinois ......... 3 | 240,442 | 380,552 4| 528,925 | 581,818 4 | 767,781 | 977,541 
Indiana ........ 1 000 | 37,500 2 218, 402 240, 242 3 536, 706 628, 244 
Kansas ......... 1 x 000 . 100,000 y e D M 1 830,050 | 1,017, 824 
Michigan....... 6 | 664, 750 | 830, HO 10 | 1, 025, 718 | 1, 128, 290 10 | 1,577, 006 | 2, 134, 396 
MISSOUEL: wea O nexa pen b neues [mae ei ee equo rcd E bere eee area [PER ER 
New Jersey ..... 2 1,169,212 n 169, 212 3 | 1, 612,000 ¡ 1, 450, 800 2 2,152,158 | 2, 563, 355 
New York ...... 8 | 465,832 | 582,290 7, 615,228 | . 617,2 10 | 1,156,807 | 1,521, 553 
North Dakota .. 1 400 1, 200 A A aaa load sue cee setae nl eM ua 
Ohio..........-. 6, 531,215 | 667, 769 a7 | 689, 852 708, 837 7 663, 113 685, 571 
Pennsylvania .. 14 4,984,417 4, 984, 417 13 | 7,091,500 , 6,382, 350 15 | 8,770, 454 110, 130, 432 
South Dakota .. 1 E 38, 000 76, 000 I See err EE xA | pc ME 
Texus .......... 2 26, 000 52, 000 e2 195, 752 215,327 2 165, 500 234, 960 
Utah .cudeseeese 1 70,000 ' 175,000 Ll A edictum Ll strane oe HESS omens 
Virginia ........ 1| 58,479 | 7309] 1 | Mte MR 1| 334,809 | 433,286 
Total & 8,482,020 9, 280, 625 56 [^ 711,225 112,532, 360 


PER 8,482, 020, 65 17,230, 644 20, 864, 078 


aThe States Combines for 1902 are mentioned in thet text. 
bIncludes product of the single plant in Utah. 

¢ Includes product of the only Portland-cement plant in Kansas. 
d Includes product of the only Portland-cement plant in Virginia. 
eIncludes produet of the single plant in South Dakota. 


In this table the output in 1902 of the single Portland-cement plant 
in Alabama is combined with the production of Georgia and Virginia 
to avoid disclosing individual figures; for like reasons the output of 
the only Portland-cement plant in Missouri (which in 1902 made simply 
an experimental run) is included with Kansas and South Dakota, and 
the output of the single plant in Utah is combined with California. In 
each case the total figures are placed against the name of that State 
contributing the largest proportion of the entire amount. The three 
new States to enter this table for 1902 as producers of Portland cement 
are Alabama, Georgia, and Missouri. New Mexico is dropped, owing 
to the fact that the plant in this Territory is definitely abandoned, so 
far as the cement industry is concerned. 
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Following is a table which shows the growth of the Portland-cement 
Industry since 1890: 


Development of the Portland-cement industry in the United States since 1890. 


| 1890. 1899, 1900. 
Section. Num- Num- Num! — 
Quan- | Per .| Per | .| Per 
Per or tity. |cent. P Quantity. | cent. Der Quantity. cent. 
i 
Barrels. Barrels. Barrels. 
New York.................... 4 | 65,000 | 19.4 7 472, 386 8.4 8 465, 832 5.6 
Lehigh and Northampton 
counties, Pa., and Warren 
County, N. Ji... sesoos sons 6 | 201,000 | 60.0 11 | 4,110,132 | 72.7 15 | 6,153, 629 72.6 
Oblitas 2 22, 000 6.5 6 480, 982 8.5 6 034,215 | 6.3 
AT AA IA ER 4| 342,566 | 6.1 6 | 664,750 | 7.8 
All other sections............ | 5 | 47,500 | 14.1 8 246,200 | 4.3 15 663, 594 7.8 
o c deed | 16 | 335, 500 100. 0 36 | 5,652,266 |100.0 | 50 | 8,482,020 | 100.0 
1901. | 1902. 
Section. l 
Auma Quantity. | Per cent. UB | Quantity. Per cent. 
Barrela. Barrels. 
New York.................... 7 617, 228 4.8 10 1, 156, 807 6.8 
Lehigh aud Northampton 
counties, Pa., and Warren 
County, N.J............... 16 8, 595, 340 67.7 17 10, 829, 922 62.8 
Oled 7 689, 852 5.4 ' 7 ^ 563,113 3.3 
Michigan .................... 10 1, 025, 718 8.0 10 1,577, 006 9.1 
All other sections............ 16 1, 783, 087 14.1 21 3, 103, 796 18.0 


Total......cccececeeceee 56 | 12,711,225 100.0 65 | 17,290,644 | 100. 0 


. Pennsylvania continues to hold leading place as a producer of Port- 
land cement, while New Jersey follows in second place. The counties 
of Lehigh and Northampton, Pa., formerly included all the factories 
producing Portland cement in the State; now, although they are still 
the center of that industry, there are 5 plants in other counties, none 
of them, however, ranking at present among the very large producers. 
Under all other sections is included the production of Alabama, Cali- 
fornia, Colorado, Georgia, Illinois, Indiana, Kansas, Missouri, South 
Dakota, Texas, Utah, and Virginia. 
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RELATION OF DOMESTIC PRODUCTION AND CONSUMP- 
TION TO IMPORTS. 


The increase, both in the use and in the production of Portland 
cement in the United States within the last thirteen vears, as compared 
with natural-rock cement and with imported cement, is shown in the 
following table: 


Comparatire production of Portland and of natural-rock cement in the United States and of 
imports of hydraulic cement, 1890-1902. 


Total of nat- 
Natural Portland ural and 


Year. cement cement. Portland Imports. 
cement. 
Barrela Barrels Barrels | Barrels 
19905 toc E od ed NA d ete eee duce 7,082, 204 335, 500 7,417, 704 1. 940, 186 
VS a A sea soe cee 7,411,815 590, 632 8, 002, 467 2, 674, 149 
A 7,741,077 990, 324 8,731,401 ' 2,997,395 
INE Ios pote T DO Se Ro rss EEE aed 8,311,688 2,677,775 10,999,463 , — 2.090,92 
INE. ite ee WEE ERN RS ORAE Pa POLES E 9, 868,179 5,652,266 = 15,520. 445 2, 108, 358 
1900 3 d ehe Oottorp ule as d e guard empto. 8,353,519 — 8,482,020 — 16,865, 539 2, 356, 683 
A pileta M dE CU 7,084,823 12,711,225 19,796. 048 939. 330 


jj! j I —— € iuc eei dd eoe aues 8,044,305 17,230,644. — 25,271,949 ], 961, 013 


This table does not include the production of Pozzuolana or slag 
cement reported by this Bureau for the last three years, which is as 
follows: 1900, 365,611 barrels; 1901, 272,689 barrels; 1909, 478,555 
barrels. 

Following is a diagram showing the growth of the domestic produc- 
tion of Portland cement, the increase of total consumption of Portland 
cement, and the decline of the imports of foreign hydraulic cements 
during the last thirteen years: 


CEMENT. 781 


1890. 1891. 1892. 1893. 1894. 1896. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 
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Fic. 1.—Diagram showing relation of domestic production of Portland cement to imports and to 
total consumption of Portland cement in the United States, by years and by barrels, from 1890 to 
1902, inclusive. 
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The following table shows a comparison of the production of Port- 
land cement in the United States with the entire amount of hydraulic 
cement imported in 1891, 1899, 1900, 1901, and 1902. The increase in - 
the percentage of total consumption of the home product continues, 
1902 marking the highest point yet reached. 


Comparison of domestic production of Portland cement with consumption of all hydraulic 
cements, 1801-1902. 


1891. 1899. 1900. 1901. 1902. 
Barrels. Barrels. Barrels. Barrels. Barrels. 

Production in the United States.......... | 451,813 | 5,652,266 | 8,482,020 | 12, 711,225 | 17, 230,644 

IMPOR od ows aes ara 2,983,313 | 2,108, 388 | 2, 386, 683 922, 426 1, 961,013 

"TOUR na oda EE SR oi EAR CE Ra UR ` 8,443,126 | 7,760,654 | 10, 868, 703 | 13,633,651 | 19,191,657 

Exports (domestic and foreign).......... ............ 110, 272 139, 939 417, 625 373, 414 

Total consumption ................. 3,443,126 | 7,760,382 | 10, 728, 764 | 13,216,026 | 18,818, 243 
Pereentage of domestie production to 

total consumption in the United States. 13.2 73.9 79.1 96.2 91.6 


The production and the annual percentage of increase in the last 
twelve years have been as follows: | 


Production of Portland cement, with increases each year, 1891-1902. 


— A  _ __——€3-P  _.—m«ee —— 0 —— —— E E _  — _ —_ _ ——— eee 


Percent- 


| Percent- 
Year. Quantity. | Increase. age of Year. Quantity. | Increase. age of 
increase. increase. 
Barrels, Barrels. | Barrels, Barrels. 

1891 iia 454, 813 119,313 35.6 |, 1897.......... 2,677,775 | 1,134,752 73.5 
IRI tias 547, 440 92, 627 20.4 !| 1898.......... 3,692,284 | 1,014,509 37.9 
1893... 590, 652 43, 212 7.9 | 1899.......... 5,652,266 | 1,959,982 53.1 
1894 .......... 798, 757 208, 105 35.2 | 1900.......... R, 482,020 | 2,829,754 50.1 
1895... oes 990, 324 191, 567 24.0 ¡| 1901.......... 12,711,225 | 4,229, 205 50. 0 
1902.......... 17,230, 644 | 4,519,419 85. 6 


1896 .......... 1, 543, 023 552, 699 | 55. 8 
| 


} 


The total consumption of all kinds of cement in the United States 
in 1902 was 28,627,429 barrels, an increase of 8,053,891 barrels over 
the total consumption of 1901. | 


NATURAL-ROCK CEMENT. 


PRODUCTION. 


The production of natural-rock cement in the United States during 
the calendar year 1902 amounted to 8,044,305 barrels, an increase of 
959,489 barrels over 1901. 'The demand for the leading hrands of 
this product was steady, and the prices a trifle higher than. usual dur- 
ing the greater part of the year. 
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The following table shows the quantity and value of the natural- 
rock cement produced in the United States in 1900, 1901, and 1902: 


Production of natural-rock cement in 1900, 1901, and 1902. 


1900. 1901. 1902. 
State. Num- Num- Num- 
ber of Quantity.| Value. |berof'Quantity.| Value. | ber of Quantity.| Value. 
works. wor works. 
Barrels Barrels. | Barrela 

Georgia ........... 1 28,000 | $21,000 2 50,577 | $40, 967 2 65, 535 $31, 444 

Illinois ............ 3 | 369,276 | 129, 446 2 | 469,842 | 187, 936 3 | 607,820 156, 856 
Indiana and Ken- 

tucky............ 19 ,2, 750,000 | 687,500 15 |2,150,000 | 752,500 15 |1, 727, 146 869, 163 

Kansas ............ 2, 146,000 58, 400 a2 | 175,560 97,002 2| 160,000 80, 000 

Maryland ......... | 4! 335, 070 |. 134, 028 4| 351,329 | 175, 665 4 409,200 150, 680 

Minnesota......... 2 109,408 | 64,701 | b2| 126,000} 63,000 2 | 150,000 | 67,500 

Nebraska.......... |, 500 400 E RM lle elas eed doen pee eene 

New York ......... ^17 3,409,085 2,045,451 | c18 2,234,131 [1,117,066 | — 19 3,577,340 | 2, 185, 036 

North Dakota...... Lipa dicio Rif odis dua eus , 1 | Senate MERE Te ctesee en | posers 

Ohio............... 35,029 | 17,514 | dl | 104,000| 62,400 Du sc teal AE 

Pennsylvania ..... | 5 | 7,838 | 343,919 | 7 | 942,364 | 376,954 6 | 796,876 340,669 

Tennessee ......... | 10, 000 8, 000 | PA TOM PEN Pere ere esas dra eee 

Texas ............. 1! 17,000 | 28,900 AA trade Mia 

Virginia........... 3 25, 313 15, 187 OA | — — 2 34, 000 20, 000 

West Virginia .... ft NON MN mee AA er 1! 88,475 | 62,655 

Wisconsin ......... 1| 461,005 | 184,402 2| 481,020, 182,788 2| 437,913 162, 628 

8,044, 305 | 4,076, 630 


Total ........ | 64 |8, 383, 519 [8,728,848 | e60 7,084,823 [3,056,278 162 


aIncludes product of Nebraska and Texas. 

bIncludes product of North Dakota. 

e The number of companies producing natural cement only, is given, and the number given for 
1899 and 1900 has been changed accordingly, as in those years the total number of companies in the 
State was given. 

d Includes product of Virginia and West Virginia. 

e This total includes one plant in North Dakota, which for this year is reported as havirg a natural 
cement product. 

f The States combined for 1902 are noted in the text. 


The product of the single plant in North Dakota for 1902 has been 
combined with that of the only plants producing natural-rock cement 
in the States of Ohio, Texas, and West Virginia for the purpose of 
avoiding the publication of individual figures; otherwise the table 
shows the State totals and values in their exact relation. The prod- 
uct of the cement plant in North Dakota is still designated by its 
owners as a natural-rock cement. Although it tests beyond the usual 
standard and is stronger than the general run of natural-rock cement, 
it does not reach a condition which permits the company to class it as 
high-grade Portland cement. 

As stated in another report, the number of plants given in the above 
tables includes only the active producers of cement. Such plants as 
throughout the year were idle, or were closed for remodeling or 
repairs, or were destroyed by fire and in process of rebuilding, are 
not taken into account here, but are noted in the report by States. 
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It should also be said that where one company has several different 
plants in the same State the product of all of them is classed as one 
product and the works as one plant; that is to say, the companies 
rather than the plunts are counted. Of course, plants owned by one 
company but located in different States are credited, with their prod- 
ucts, to the States in which they are built. 

New York still ranks all other States as a producer of natural-rock. 
cement, and the combined output of Kentucky and Indiana—known 
as the Louisville cement—holds second place. 


POZZUOLANA OR SLAG CEMENT. 


PRODUCTION. 


The States reporting production of Pozzuolana or slag cement in 
1902 were Alabama, which has two plants, Illinois, Maryland, New 
Jersey, and Ohio, each of which has but one slag cement plant. The 
total production amounted to 478,555 barrels, valued at $425,672, an 
increase of 205,866 barrels in quantity and of $227,521 in value over 
the production in 1901. The two plants in Alabama were run under 
the same management in 1902, one company having leased the plant 
owned by the other company in that State. The production of the 
Illinois Company was many thousands of barrels in excess of their 
1901 production, and the mills of the Maryland company nearly 
doubled their production in 1902, though they were idle for about 
two months. The New Jersey plant ran slightly ahead of its 1901 
production, and the Ohio plant was within a few thousand barrels of 
twice its production for 1901. 

A large plant for the manufacture of slag cement, which will have 
& capacity of 500 barrels per day, is in process of erection by the 
Stewart Iron Company, of Sharon, Pa. 

The best slag cement now ranks with American Portland cement 
and is used for the same purposes, except in sidewalk work. This is 
a matter of deep interest to iron-furnace men, to whom hitherto the 
slag has been a troublesome and expensive waste product. 


SLAG CEMENT IN EUROPE. 


A recent paper quoted in Le Génie Civil states that the manufacture 
of ceinent from blast-furnace slag has made great progress. In France 
there are now ten factories making this cement, one of which produces 
80 tons a day. Belgium has five slag-cement factories; Luxembourg 
two, and Switzerland one. In Germany there are twelve plants, turn- 
ing out about 150,000 tons per year, and in Austria two plants make 
106,000 annually. This paper recommends the granulation of slag by 
running it into cold water as it is drawn from the furnace. 
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PRODUCTION OF CEMENT IN CANADA. 


For the calendar year 1902 the production of cement in Canada was 
as follows: Portland, 594,594 barrels, valued at $1,028,618; natural 
rock, 124,400 barrels, valued at $91,870—an increase in Portland 
cement of 297,528 barrels, or over 100 per cent, and a decrease in 
natural-rock cement of 8,928 barrels, or about 6.5 per cent, as com- 
pared with 1901. 


IMPORTS. 


The table showing the imports of cement into the United States by 
countries is as follows: 


Imports of hydraulic cement into the United States in 1898, 1899, 1900, 1901, and 1902, by 


countries, 4 
Country | 1898 1899 1900 1901 1902 
| Barrels. Barrels. Barrels. Barrels. Barrels. 
United Kingdom......................... | 241,198 199, 633 267, 921 37, 390 79, 087 
Belglüniovisoosecoae va aie dn CINES . — 051,204 624, 149 826, 289 303, 180 615, 793 
KEIHÍICOÓ <a 17, 294 15, 649 32, 710 11,771 14, 922 
GEIMANY senes Ns LER seca ke Doris | 1,032,429 | 1,193,822 | 1,155,550 555,038 | 1,259,265 
Other European countries................ 51,582 68, 348 75, 827 19,077 17, 956 
British North America ..........2...2.2-. | 4, 635 4, 398 4,517 6, 066 3,611 
Other countries .....oooooccconcccnmonmo.. | 15, 476 2, 389 23, 869 6, 808 4,153 
A quc TR. 2,013,818 | 2,108,388 | 2,386,683 939,330 | 1,994,787 


KILN REPORT IN 1902. 


The approximate number of kilns of each kind that were reported 
to this office as in existence during the year is shown in the following 
table, although the number of kilns in idle plants was not always 
reported. It should perhaps be said that although Portland cement 
is burned in both the rotary and the dome or vertical kilns, natural 
cement is burned only in the latter kind, and never in the rotaries. 


Number, kind, and condition of cement kilna in 1902. 


EA (——— 


Kind. Active. Idle. | Building. 


Nertleulo cse Eess ud ao a 611 76 6 
ROUEN 2acolaxe x eL A d E E MM EE 456 9 46 
TOI wou A EUREN E S esu dui Er 1,067 


— — == NS =: 


Of these kilns, many that were building have already been com- 
pleted and put into operation, although others will not be ready for 
use for a year or more. The several companies producing only Port- 


—— = Oe 


— 


a This table shows total imports as contrasted with imports withdrawn for consumption used else- 
where in this report. 
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land cement and using nothing but vertical kilns for that production 
reported a combined output of nearly £00,000 barrels. This does not 
include any of the product of companies producing both kinds of 
cement. A rough estimate of all the Portland cement made in ver- 
tical kilns would place that output at something below 1,500,000 bar- 
rels, leaving the great bulk of the Portland cement manufactured in 
the United States to be credited to the rotary kilns. 


PROCESSES OF MANUFACTURE. 


Natural-rock, Portland, and slag cement are all hydraulic cements; 
that is, they possess the power of hardening under water. 

Natural-rock cement is produced by burning an impure limestone 
at a comparatively low temperature. The stone best suited to the 
production of this cement is an argillaceous or clayey limestone, con- 
taining a certain percentage of lime, silica, and alumina. After the 
burning is accomplished the resulting clinker is ground to powder and 
packed in barrels or bags, and it is then ready to be put on the market. 
Of the natural-rock cements, the principal brands are Rosendale, from 
the region of the lower Hudson River; Louisville, from the Ohio val- 
ley, and Utica, Akron, and Milwaukee, from the localities indicated 
by those names. 

Portland or artificial cement is made by grinding some form of car- 
bonate of lime and clay to a coarse grit, mixing the required ingredi- 
ents in exact proportions, and then burning the mixture at a high 
temperature to a point just short of vitrifaction. The clinker which 
results is ground to a fine powder and stored in bins, whence it is 
packed ready for shipment. In the dry process the ingredients are 
crushed, mixed, and then ground to a powder, which is fed directly 
into the rotary kiln, traversing it lengthwise, and passing out through 
a flame as clinker. In the wet or semiwet process the materials are 
mixed in exact proportions and made into a slurry, which is fed directly 
into & rotary kiln. Where Portland cement is burned in vertical or 
dome kilns, this slurry has to be dried and cut into blocks or bricks, 
which are packed in the kilns between layers of fuel. In all cases 
the burning for Portland must be under high temperature and the 
resulting clinker ground to powder. Of the Portland cements the 
Lehigh brands are from southeastern Pennsylvania, and those from 
New Jersey, Ohio, Michigan, and Texas are usually known by local 
or State names. 

Pozzuolana, or slag cement, is made in this country of the slag from 
blast furnaces. Limestone is used as a flux for iron and other ores; 
its action is to flux the impurities, which pass off as slag. Upon 
issuing from the furnace this slag is granulated by a jet of cold water, 
as, if allowed to cool slowly from a state of fusion it loses some of its 
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hydraulic property. It is then dried, mixed with crushed slacked 
lime, and ground to a fine powder, when it is ready for use. Like 
many of the Portlands, the slag cements are frequently named from 
the States or from the immediate localities in which they are made. 
It should perhaps be said that when slag is used in the production of 
a true Portland cement it must be dried, analyzed, and ground before 
it can be mixed with the crushed limestone in such a manner as to give 
proper proportions for the manufacture of Portland cement. The 
mixture of slag and limestone is then ground and fed into the rotary 
kilns for burning. The clinker that results is reduced to powder, 
which is the finished product, and is in every way equal to Portland 
cement made of other ingredients, provided the slag has been of the 
right quality and properly proportioned. 

The materials suitable for the production of artificial cements cover 
a wide range. 
« In France, marls, chalks, and clays are used for the manufacture of 
Portland cements. In England, the Portland cement is made of white 
and gray chalks, mixed wet with the blue clay or mud from English 
rivers. In Germany, where the Portland cement industry is devel- 
oped in the northern part of the country chiefly, marls and limestones 
are both used in combination with clays. In Belgium, lime or clay is 
added to. the natural cement rock; chalk and clay are also used. 


REVIEW 0F THE CEMENT INDUSTRY IN THE 
UNITED STATES BY STATES. 


By L. L. KIMBALL. 


ALABAMA. 


The manufacture of cement in Alabama is of very recent date, 
though an attempt to utilize the slag in the State was made in 1889. 
In 1899 the Birmingham Cement Company first succeeded in making 
slag cement from the waste material at the iron furnaces in Ensley, 
near Birmingham. In 1900 their plant was destroyed by fire; but it 
was at once rebuilt, as the production of cement had proved to be suc- 
cessful, and during the year a second plant for the manufacture of slag 
cement was projected by the Southern Cement Company. In 1901 the 
new company produced cement satisfactorily, and the Alabama Port- 
land Cement Company began to make a first-class Portland cement at 
Demopolis, in Marengo County, using for the purpose clay and the 
limestone which is plentifully deposited in this State. At the present 
time these three are the only Alabama companies. 


CALIFORNIA. 


In 1860 a bed of hydraulic limestone was opened about a mile south 
of Vallejo, in Solano County, Cal., and a small cement mill was erected 
near Benicia, having a capacity of 100 barrels of natural-rock cement 
daily. This mill was operated, though not always to its full capacity, 
for about twenty-five years, its largest output being in 1872, when 
the plant turned out 25,500 barrels of excellent cement. About 1875 
limestone suitable for use in producing natural-rock cement was 
exploited at Santa Cruz, in Santa Cruz County, and a plant for its 
production was erected there. Business complications and litigation 
prevented the fuctory from running, however, for more than a very 
short time." In 1886 no cement was made in California, though the 
imports at San Francisco for that year amounted to 159,000 barrels, 
which were used largely in San Francisco and vicinity. A deposit of 
cement rock was opened at Niles, in Alameda County, about 1884, and 
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the cement made there was reputed to equal the best brands of natural- 
rock cement. Its manufacture was, however, discontinued.? In 1890 
an important discovery was made of large deposits of cement rock in 
the Coast Range of mountains near Sierra Peak, near!y 4 miles south- 
west of South Riverside, in southern California, and in 1891 this rock 
was analyzed and tested for use in producing Portland cement. It was 
found that a first-class quality of Portland could be produced from it 
without the admixture of any extraneous material. It was of the fol- 
lowing composition: | 


Analysis of cement rock near South Riverside, Cal. b 


Constituent. Per cent. 

BU ois cn bE o ace we Oe Bho E i E OL a ee ede 24.34 
A soar tens Bae teers Sad eee ge E cea ae a a oe cee ee ee eee a 8. 56 
Lime E etae ea RO os anth te a AC eU Salon decla E 63. 62 
MINE Dele shee en eek EU ELSE one eee EK LE Ld ce bend Sete hee . 40 
Oxilé OF 1POIl S oo e qe RE C DS a e Oe a eke tees 2. 08 
O A A ye I hg ch tS ts iu cte ONO 1.00 
a A A A O Batok ee ein A TN Airs 100. 00 


Reference to the ideal composition of a perfect Portland cement, 
given elsewhere in this report, will show how nearly the analysis of 
this rock approaches perfection. A plant was projected in this locality, 
but did not develop, though there has been talk of it at intervals since 
the discovery of this deposit. 

In 1891 an unsuccessful attempt was made to reestablish works at 
Santa Cruz, and a small output of Portland cement was made by a new 
plant at Jamul, in San Diego County. The cheap price of foreign 
cements in 1891 had, however, a bad effect on this plant, and work 
there was discontinued for a time.^ In 1394 a cement plant began 
operations at Colton, and this company has had a steadily increasing 
output since that time. They use the white coralline limestone, which 
is nearly a pure carbonate of lime and clay.“ In 1897 a company was 
formed for the purpose of establishing a plant at Arroyo Grande, but 
the venture did not materialize, and in 1900 a plant was attempted at 
Benicia. This also was discontinued. In August, 1902, the Pacific 
Portland Cement Company began operations at Cement, in Solano 
County, and made a good record for the half year. It is quite possi- 
ble that the plant projected in Riverside County may yet materialize, 
as the rock there offers exceptional advantages in its exposure, extent, 
and quality. It is nearly a hundred feet thick and has about 350 acres 


a The production of cement: Mineral Resources U. S. for 1885, U. S. Geol. Survey, 1886, p. 409. 
b The production of cement: Mineral Resources U. $. for 1589-90, U. S. Geol. Survey, 1591, p. 463. 
c The production of cement: Mineral Resources U. S. for 1892, U. S. Geol, Survey, 1893, p. 743. 
d The production of cement: Mineral Resources U. S. for 1894, U. S. Geol. Survey, 1895, p. 584. 
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surface area; it runs into the adjoining counties of San Bernardino 
and Orange and is underlain by a good bed of bituminous coal, which 
is mined on both sides of the mountain range adjacent to the cement- 
rock deposits. The fact that this location is directly within the great 
orange belt of southern California, where cement is largely used in 
constructing dams for irrigation and canals and also in building pipe 
lines, and the further fact that the railroad is near by are both greatly 
in favor of the undertaking.? 


COLORADO. 


In 1882 this Bureau reported the accidental discovery during the 
year 1881 of the hydraulic quality of the lime burned from one of 
the limestone beds near Canyon, Colo. Experiments made by Mr. 
Megrue were at first but slightly successful in producing a good cement. 
Later, however, a satisfactory result was attained. In 1882 a plant was 
erected at Denver and about 100 barrels of excellent cement were made, 
which, when tested, proved entirely equal to the tests. In 1883 the first 
entire kiln of cement was turned out, and for the first six months of 
that year the output of the Denver Cement Company was 385 barrels, 
which retailed at $4 per barrel. This company, with the Canyon City 
Iron, Paint and Cement Company, produced cement from the lime- 
stone of the Upper Silurian in the Hogback near Canyon.^ The 
small demand during the winter months led to the closing down of 
these plants at the close of 1884. In 1835 the works of the Denver 
Cement Company were run part of the year, but the production was 
not large. In 1886 the plant was enlarged and an attempt was made 
to extend the sale of its product. In the report for 1886 made by 
this Bureau it is noted that a small production of cement was made 
at Canyon. No further mention is made of this company until 
1891, when the fact is noted that their capacity had been largely 
increased. In 1894 the plant was destroyed by fire and not rebuilt. 
In June, 1900, the Colorado Portland Cement Company started their 
factory for the production of Portland cement at Portland, in Fre- 
mont County. The mills ran throughout the rest of 1900 and through 
1901. In 1902 this company was consolidated with the Portland 
Cement Company, which had just located at Portland, and in 1908 
these plants will be under one management. A company has been 
incorporated at Canyon, and, if it is suecessful, will produce both 
Portland and natural-rock cement. There is a large supply of material 
in Colorado from which an excellent cement, either natural or artifi- 
cial, may be made. Limestones, calcareous marls, chalks, slags, and 
clays are all plentiful and can be had in favorable locations. 

a The production of cement: Mineral Resources U. S. for 1890, U. S. Geol, Survey, 1891, p. 463. 

bThe production of cement: Mineral Resources U. $. for 18941, U. S. Geol. Survey, 1882, p. 462. 


c The production of cement: Mineral Resources U.S. for 1886, U. 8. Geol. Survey, 1887, p. 561. 
d The production of cement: Mineral Resources U. S. for 1891, U. S. Geol. Survey, 1892, p. 536. 
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ILLINOIS. 


The construction of the lllinois and Michigan Canal led to the dis- 
covery of a very fine quality of magnesian limestone at Utica, Ill., in 
1838. Experiments showed that the cement made from this rock was 
of unusual excellence, and in the same year Messrs. Norton and Steele 
erected a factory for the production of natural-rock cement, after 
having secured a contract to furnish this product for use in the con- 
struction of the canal. By the time this work was finished the Utica 
cement had an established reputation, and its annual production was 
continuous and uninterrupted. In 1845 the plant was purchased by 
Mr. James Clark, who operated it with great success for over thirty 
years. Improvements were made from time to time in the methods of 
manufacture and in the machinery used. When the kilns were first 
built they were located on the edge of the bluff near the river and the 
raw rock was brought to them by a horse-car railway, but later, as the 
business increased, patent processes for grinding and burning were 
used, and the rock was burned at the beds whence it came. In 1888 the 
plant was incorporated as the Utica Hydraulic Cement Company, and 
lts capacity was largely increased. It is still successfully operated 
under this name.” The same formation of cement rock used at Utica 
is also available at Lasalle, and in 1869 the manufacture of natural 
rock cement was begun there, since which time it has been continu- 
ously carried on.? The production of Portland cement was begun in 
Illinois at Oglesby in 1894,° and a year later slag and limestone were 
utilized by the Illinois Steel Company at Chicago to make Portland as 
well as slag cement. At Oglesby limestone and shaley clays are used; 
this factory was burned in 1898 and rebuilt on a larger scale. Mean- 
time, two plants had been built at Lasalle for the production of Port- 
land cement, and another plant had become a successful producer of 
natural-rock cement at Utica. In 1886 the State production was 
226,000 barrels of natural-rock cement; in 1890 it was 400,000 barrels. 
Five years later the Portland cement output amounted to 750 barrels, 
and the natural-rock cement output was 491,012. In 1900 there were 
240,442 barrels of Portland produced and 369,276 barrels of natural- 
rock cement. The figures for 1902 are given elsewhere. 


KANSAS. 


Natural-rock cement has been made in Kansas since 1868, when mills 
for that purpose were erected at Fort Scott. During the previous 
year it was discovered that rock suitable for this manufacture existed 
in large quantities in the locality, and & specimen was analyzed by 


a Cuinmings, U., American Cements, 1898, p. 20. 
bTbid., p. 22. 
ce The production of cement: Mineral Resources U. S. for 1894, U. 8. Geol. Survey, 1895, p. 581. 
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Prof. Louis Agassiz, who pronounced it to be ‘‘ of superior value if 
properly calcined.” The plant erected was a small one, and its first 
output was only 10 barrels per day. But the demand at that time was 
rather limited, and as it grew larger the company increased their pro- 
duction, making their first large shipment in 1870.¢ The mills have 
been running continuously since that time and in 1888 reported a pro- 
duction of 40,000 barrels of cement as their output for the season. 
The plant has been remodeled, having had new machinery and improve- 
ments added, and is now a large producer annually. . 

In 1889 a second plant for the production of natural-rock cement 
was started at Fort Scott, and these two are still the only ones in the 
State. The plant at Iola produces only Portland cement. The com- 
pany owns a large area of land which is underlain by limestone hav- 
ing 95 per cent of carbonate of lime and shale having 75 per cent of 
silicaand alumina. They have been in successful operation since 1900. 

A description of the geological formation of eastern Kansas bearing 
upon the manufacture of cement may be found in the reports of the 
University Geological Survey of Kansas. 


KENTUCKY AND INDIANA. 


The discovery of a natural cement rock in Kentucky and Indiana 
was due, as in so many other cases, to the construction of a canal. 
In 1829, while the Louisville and Portland Canal was being built, in 
order to facilitate navigation around the falls of the Ohio, an excel- 
lent natural cement rock was discovered,? and Jno. Hulme & Co. 
began the manufacture of the now well-known Louisville cement in 
that year, at a small suburb of Louisville called Shippingport. This 
product, which was the first cement made in the West, was used in 
constructing the canal locks, and proved so satisfactory that the State 
of Kentucky continued to use it in making improvements on the 
Green, the Barren, and the Kentucky rivers. “The value of this first 
Louisville natural-rock cement was shown by the fact that when in 
1860, the enlargement of the Louisville and Portland Canal was begun 
the cement binding the stones together was found to be more firm 
and substantial than the stone itself. In 1832, at Clarksville, Mr. 
Vesey built a flour mill, which was shortly utilized to manufacture 
cement, and, after passing through many hands, was finally sold to 
Mr. W. F. Beach, who in 1873 had in operation four vertical kilns, 
with a total capacity of 400 barrels per diem. 

For some years following the discovery of cement rock at Louisville 
the industry showed little growth, the census of 1850 recording for 
Kentucky but one cement factory, with four employees and a product 


a Hazelrigg, C. H., A New History of Kansas, p. 156. 
b Lesley, R. W., Jour. Assoc. Eng. Socs., vol. 15, 1895, p. 198. 
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valued at $10,000. The census of 1860 reported one cement establish- 
ment, but gave $52,000 as the value of its product, and stated that 50 
men were employed, showing a growth in the business of the plant if 
not in the number of factories. The census records for 1870 are not 
exact, but it is stated that 320,150 barrels of Louisville cement were 
sold during the year. The census of 1880 recorded no production of 
cement for Indiana, and gave Kentucky only two plants with a produc- 
tion said to be valued at $145,000. In 1883 this Bureau reported? 10 
factories in the Louisville district, and in 1886? gave the output as 
925,210 barrels. In 1890* the production amounted to 1,533,579 bar- 
rels, with a value of $1,150,184, and in 1899 there were 19 factories, 
with an output of 2,922,000 barrels, valued at $1,022,858.7 The records 
showing the detail of growth in the production of cement in the Louis- 
ville district are meager and incomplete, but the product has long 
been known as a most trustworthy cement. In 1848 it was said by 
Colonel Long, of the Corps of Topographical Engineers, to be— 

a cement which, when used in the tormation of subterraneous and submarine founda- 


tions, and other structures in similar situations, is unsurpassed by any material of 
the kind hitherto employed for such purposes in this or any other country. € 


Among the natural-rock cements it ranks second to Rosendale only. 
The production of Portland cement in Indiana is confined to the 
northern portion of the State, where the vast deposits of marl in the 
lakes and marshes furnish a material suited to this industry. In 1877 
the first factory for the manufacture of Portland cement was erected 
by Mr. Millen, at South Bend. The materials used were marl and clay, 
and although the slurry had to be dried in bricks in order to admit of 
burning in the old-style dome or vertical kilns used at that time, the 
process was eventually successful, and the firm produced a well-known 
brand of Portland cement for a decade or more.’ In 1886 Mr. Millen 
commenced the manufacture of Portland cement in New York State, 
leaving the original factory in other hands, and within a few years 
thereafter the plant at South Bend began to deteriorate. In 1893 it 
was shut down, and has not been a successful producer since that time.? 
That fact, however, is in no wise due to the lack of good materials in 
this locality, as is shown by the production during 1902 of over half a 
million barrels of cement by the three companies now operating there. 
In 1900 the Wabash Portland Cement Company commenced to make 
Portland cement at Stroh, in Lagrange County, and has been an 
a The production of cement: Mineral Resources U. S. for 1883, U. S. Geol. Survey, 1881, p. 672. 
b The production of cement: Mineral Resources U. S. for 1856, U. S. Geol. Survey, 1887, p. 556. 
e The production of cement: Mineral Resources U. S. for 1590, U. 8. Geol. Survey, 1891, p. 461. 
d The production of cement: Mineral Resources U. S. for 1899, U. S. Geol. Survey, 1900, p. 407. 
e Gillmore, Q. A., Practical treatise on limes, hydraulic cements, and mortars, 11th edition, 1896, 
New York, pp. 59-60. 


f'l'wenty-fifth Ann. Rept. Geol. and Nat. Resources of Indiana, 1900, p. 24. 
g Ibid., p. 27. 
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increasingly successful producer since that time.” In 1901 the plant 
erected at Syracuse, Kosciusko County, by the Sandusky Portland 
Cement Company, of Ohio, reported a large production,? and in 1902 
the plant of the Lehigh Portland Cement Company, of Pennsylvania, 
erected at Mitchell, Lawrence County, contributed a fair part of the 
entire output. 

The success which has been so marked in the State of Michigan, 
where similar materials for the manufacture of Portland cement are 
in use, should be repeated in northern Indiana as the demand for and 
uses of Portland cement increase. 


MARYLAND. 


Up to the present writing there has been no attempt to manufacture 
Portland cement in Maryland, notwithstanding the fact that lime- 
stones, clays, shales, and marls, well situated relatively and suitable 
for the purpose, are distributed liberally through the State. The 
manufacture of natural-rock cement is, however, an industry of long 
standing. Rock suitable for use in this capacity was first discovered 
in Maryland in 1836, during the building of the Chesapeake and Ohio 
Canal, at a place called Round Top, which is about three miles south- 
west of Hancock. A cement plant was established here, which is still 
in existence. It was operated by Mr. George Shafer until 1862, when 
it was sold to Messrs. Bridges and Henderson, who now own and man- 
age it. The plant averages more than 60,000 barrels per annum.* 
The Cumberland Hydraulic Cement and Manufacturing Company, 
whose plant was started in the same year, has been a successful pro- 
ducer of an excellent brand of natural-rock cement ever since that 
time. Their quarries are on the south bank of Wills Creek, where 
the Helderberg rocks are finely exposed and where a series of natural 
folds in the beds admit of the convenient working of them. The 
product of this plant is more than 100,000 barrels yearly. The Antie- 
tam Cement Company, near Sharpsburg, formerly produced a good 
grade of cement from the Trenton limestone of the same formation 
that farther north is used in Pennsylvania and farther west is 
worked near Shepherdstown, W. Va. The works were started in 1888; 
they are now successfully operated by another company. There 
were also works at Lansdowne a number of years ago, but they have 
been idle since 1892. Besides the companies already noted are the 
Potomac Hydraulic Cement Company and the Cumberland and Poto- 
mac Cement Company, each of which has been under successful man- 
agement for a number of years.” In addition to these plants there is 

aTwenty-fifth Ann. Rept. Geol. and Nat. Resources of Indiana, 1900, p. 27. 
b Ibid., p. 28. 


c Maryland, its resources, industries, and institutions, 1893, Baltimore, p. 139. 
d Ibid., p. 139. 
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&t Sparrows Point a plant where slag cement of good quality is pro- 
duced. "This plant has been in successful operation for more than five 
years. The production of natural-rock cement in Maryland in 1890 
was 293,909 barrels," in 1900 it was 335,070 barrels, and in 1902 it 
was 409,900 barrels. 

The slag used for the manufacture of cement in Maryland is pro- 
duced by the blast furnaces at Sparrows Point, where limestone and 
marble are used as a flux. Much of this stone comes from Texas, in 
Baltimore County, where there is a large quarry whence an average of 
400 tons daily is shipped to Sparrows Point. "There are also extensive 
limestone quarries at Cavetown, in Washington County. Besides the 
use of this limestone asa flux for blast furnaces, large quantities of 
the stone from the numerous quarries at Texas are used for burning 
lime; the limestone from Lochraven is also used for this purpose, as 
is that from Westminster and New Windsor.^ 

The slate belt in Maryland forms a narrow zone, which begins a 
short distance east of the Susquehanna River and passes in a southwest 
direction through the southeastern corner of York County, Pa., termi- 
nating near Pylesville, on the Baltimore and Lehigh Railroad, Mary- 
land. Atthe present time nearly all the active quarries are in Har- 


ford County." 
MINNESOTA. 


Minnesota has produced natural-rock cement for many years, the 
older of the two plants in that State having been active for nearly 
twenty-five years. It is situated just south of Mankato, and fronts 
on the Blue Earth River, where the rock formation yields a very 
superior quality of cement. This rock is a compact, finely grained, 
siliceous limestone, actively hydraulic, and the cement produced from 
it sets quickly and is very durable. The superficial area of the 
quarry is about 90 acres, and clay deposits are found abundantly in 
the neighborhood. This plant has been steady in its output and 
yields a successful annual production. Until 1895 it was the only 
plant in Minnesota, but during that year a factory in Austin, Mower 
County, was opened,‘ and since then the two have produced all the 
cement made in the State. No production of Portland cement has as 
yet been attempted here. 


NEW JERSEY. 


The cement industry in New Jersey is an old one, though the earlier 
product was & natural-rock cement, and the present output is entirely 
Portland cement. The State Geological Survey made a very complete 


a Production of cement: Mineral Resources U. S. for 1890, U. S. Geol. Survey, 1991, p. 532. 
b Maryland, its resources, industries, and institutions, 1893, Baltimore, p. 138. 

cIbid., p. 133. 

d'The State of Minnesota, by State Board of Immigration, 1885, St. Paul, p. 116. 

e Production of cement: Mineral Resources U. S. for 1895, U. S. Geol. Survey, 1896, p. 891. 
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and valuable report on the geology of New Jersey in 1868, and on 
page 525 of that volume the statement is made that limestones had 
been used at a few places in the State for cement manufacture, though 
none was then being made; that when wood was used as a fuel in lime 
burning the magnesian limestones yielded a product having hydraulic 
properties, but that since coal had been introduced the additional 
heat, or burning at higher temperature, caused the product to lose its 
hydraulic property, and that the so-called cement layers of rock were 
no longer used for the manufacture of cement. This report further 
states that at Johnsons Ferry, in Hunterdon County, opposite Durham, 
Pa., there is an old quarry, near the Presbyterian Church, which was 
worked for rock to make the cement used in building the **locks on 
the feeder," but that the quarry was not worked at that time (1868). 
It mentions that along the Delaware River the Corniferous limestone 
had been used at Dingmans Ferry as a source of cement. In 1890 the 
erection of a plant for the manufacture of Portland cement was begun 
at Alpba by Mr. T. D. Whitaker, who turned out his first product in 
1891. In 1895 this plant, which had been in constant operation since 
its establishment, was sold to the present owners, the Alpha Portland 
Cement Company, and is one of the largest producers in the country. 
In 1894 the Vulcanite Portland Cement Company, which also produces 
annually a very large output, built a plant at Vulcanite, near Alpha. 
The raw material used by these plants is closely similar; in each case 
the land is underlain by the cement rock, which has a depth of more 
than 160 feet.¢ 

Following these plants, mills were erected at Clinton and at Stew- 
artsville. The Alpha Company also have an additional mill at Phil- 
lipsburg. At Perth Amboy the plant making cement produces a 
slag or Pozzuolona cement. Two companies have been incorporated 
in this locality which have not materialized. The Edison plant, which 
is located at Stewartsville, will probably have an output in 1903. The 
company owns about 600 acres of land a few miles northeast of the 
Alpha and the Vulcanite properties, and if the process used proves to 
be successful it is designed to so enlarge the plant as to have an out- 
put of 10,000 barrels per day. The present capacity is about 2,500 
barrels per day. 

For an extended description of the deposits in New Jersey of mate- 
rials suitable for the manufacture of cement, reference may be made 
to the annual reports of the geological survey of New Jersey for 
1899-1900. 

NEW YORK. 


History begins, in so far as the cement industry in New York State 
is concerned, with the discovery of a natural cement rock about 1818 
by Mr. Canvass White at or near Chittenango, Madison County. 


a Production of cement: Mineral Resources U. S. for 1894, U. S. Geol. Survey, 1595, p. 584. 
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After some experimenting, a process for producing good cement from 
this rock was found by Mr. White, who then applied to the State for 
an exclusive right to manufacture the product for twenty years. Such 
a right was refused, but instead he was presented by the State with 
$20,000 in recognition of his valuable discovery.^ His cement was 
first used in building the Erie Canal, as shown by the following extract 
from a letter written June 24, 1820, by Mr. Benjamin Wright, chief 
engineer of the canal, touching the subject of the lime used in the sub- 
aqueous construction of the canal: 


The specimen of argillo-ferruginous limestone herewith presented is found in 
great abundance in the counties of Madison, Onondaga, and Cayuga, State of New 
York. When found in place, it is always under the blue lime, which is uniformly 
overlain by gray lime. * * * The whole is 6 or 8 feet in thickness. Under the 
blue lies the first described, which is found to be a superior water cement and is used 
very successfully in the stonework of the Erie Canal and believed to be equal to 
any of the kind found in any other country. * * * Ido not know that it is found 
in the counties west of Cayuga, but presume from the geological character in that 
county it may be found in all the country west to Niagara, and probably farther 
west. It is pulverized (as it will not slack) and then used by mixing two parts lime 
and one part sand. It hardens best under water. * * * Mr. Canvass White, 
a friend of mine, has obtained a patent for it when used for hydraulic purposes. 
* * * For cisterns it will be much used, no doubt, and for all the principal erec- 
tions of stonework for canals it is indispensable. 


The price of this lime—pulverized, burnt, and delivered at Utica— 
was 20 cents per bushel, and the eet of it, made in 1821 by Doctor 
Hadley, is as follows: 


Analysis of Madison County (N. Y.) hydraulic lime, 1821. 


Constituent. Per cent. 
Curbonie- RCI ae en ee A ne re e E ar tse E aD eL d E 35. 05 
LIH oie Ses ee eee Sea oc A Em LI. suus NU A Ae Lo E 25 
dil q PP "———————————PÓ——————————— —————— T EET 15. 05 
SRT EO d NR ue te e a Ee Aoi ter LM A 16. 05 
A uz coto ese afe musa bani uta Lit he tie pi M pra E E ee Ee 5. 03 
BA POD vic cece ce eh be al ha ok Ce O M a tant 2.02 
POU is coe O A ives 95. 20 


Mr. Myron Holley, one of the Erie Canal commissioners, wrote from 
Albany, in January, 1821, as follows: 


Mr. White, one of our engineers on the Erie Canal, and a man of good character 
and useful attainments, discovered in the course of the season before last material for 
making an excellent waterproof cement, existing in great abundance in the western 
district of this State, and we have made extensive and profitable use of this discovery 
in the locks and other mason work of the Erie Canal. It is probably superior to 
Parker's Roman cement in quality, and may be afforded at less than half the expense 
ofthat. It will therefore probably soon come into general use throughout our coun- 
try wherever such a cement is RECS 


aSylvester, N. B., History of Ulster County, N. Y., 1880, p. 240. 
b Am. Jour, Sei., vol, 3, 1821, p. 230. 
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A few years after this, when the Delaware and Hudson Canal was 
being constructed, it was assumed that the cement used would, of neces- 
sity, be brought from Madison County, but during the summer of 
1825 a cement rock similar to that at Chittenango was found at High 
Falls, in Ulster County, which, under test, proved to be of excellent 
quality, and for that reason the purchases from Chittenango ceased.* 
The first specimen of the rock at High Falls was burned in a black- 
smith's forge and reduced to powder by pounding. In 1826 the first 
cement mill was built below High Falls, and, this proving insufficient 
for the necessary grinding, others were soon erected. In 1828 a mill 
was erected at Rosendale, in Ulster County. This locality quickly 
became a leading center for the production of natural-rock cement, 
and it has remained so ever since. Extensive works were also erected 
by Mr. Hugh White at Whiteport, and others soon appeared in the 
vicinity. The kilns for these pioneer mills were built small, and wood 
was the fuel used for burning. At the bottom of the kiln an arch 
was formed to contain the wood; the kiln was filled with cement rock; 
& fire was lighted and kept burning for six days and nights, and at the 
end of this time the stone was supposed to be sufficiently well cooked. 
Frequently unfavorable weather or inexperienced burning caused the 
whole kilnful to come out either worthless cinders or raw stones. At 
best the entire product of a kiln for the week was not more than 25 
barrels. After the Delaware and Hudson Canal had been in operation 
for a short time kilns were so constructed as to admit of daily draw- 
ing. These were called **draw kilns," and coal was used in them 
instead of wood. So great was the improvement that an output of 550 
or 600 barrels was the result of a burning that under the old method 
would have yielded but 25 barrels. At this time water power was 
used for grinding, and a production of 4,000 or 5,000 barrels of cement 
was regarded as a good season's business.^ 

With the completion of the Delaware and Hudson Canal the manu- 
facture of cement ceased to a grent extent, but it began to revive when 
Louis Elmendorf reopened the old Snyder mill and commenced the 
manufacture of natural-rock cement for the general market. Cement 
rock had been discovered at Williamsburg, Erie County, and a mill 
was erected there. In 1839 cement rock of an exceptionally high grade 
was found at Akron, also in Erie County, and since then the output 
of cement from there has been continuous.* 

In 1840 beds of limestone yielding hydraulic cement were exten- 
sively worked in the vicinity of Kingston, Rosendale, Lawrenceville, 
and High Falls, and there were 60 kilns burning natural-rock cement, 


a Sylvester, N. B., History of Ulster County, N. Y., 1550, p. 210. 
b [bid., p. 244. 
c Cummings, U., American Cements, 1858, p. 20, 
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the season's output being about 600,000 barrels. Mr. Mather states? 
that— 


White's quarries and kilns are the most numerous, and turn off about 600 barrels 
of cement per diem. Mr. White contracts with the quarrymen to quarry and burn 
the stone for 25 cents per barrel, while he furnishes the fuel (dust anthracite from 
acreened coal), delivered at the kilns, removes the cement to the mills, grinds, and 
barrels it. 


In 1847 Mr. White's property passed into the hands of the present 
Newark and Rosendale Lime and Cement Company. The growth of 
the cement industry from this time on was gradual, but steady. A 
letter from Messrs. Newman & Bro., written in March, 1859, says:? 
** We are now burning 100 barrels on account of the dullness of the 
market; we can burn 130 barrels every twenty-four hours with three 
cords of wood.” Mr. Newinan further speaks of the great improve- 
ment made in the cement from his factory by the introduction of the 
newly patented “flame” kiln, made to replace the “draw” kiln. 
This new patent had a vertical division wall, extending a little above 
the level of the furnaces, which prevented a horizontal draft through 
the kiln. It was so constructed that either coal or wood could be used 
for fuel. In order to test the advantages claimed for this new kiln, 
the Newark and Rosendale Company erected one in the fall of 1859 
with very satisfactory results. Since that time the plants and methods 
for burning natural-rock cement have undergone no radical changes, 
the business having been carried on along the lines which experience 
proved to be trustworthy with entire success. 

From time to time, as new outcrops of the stone, which is now known 
to he abundant in the State, were found, new plants for the making of 
natural-rock cement were established. In 1570 a plant was erected at 
Howe Cave, Schoharie County. In 1874 the Buffalo Cement Company 
began manufacturing cement at Buffalo, Erie County. In 1877 they 
rebuilt their factory on a larger scale to increase its capacity. Both 
these localities continue to vield a uniformly good quality of cement.* 

It was about this time that efforts were made to produce a good Port- 
land cement in this State. Experiments were tried in Ulster County, 
but the cost of production was found to be prohibitive, and the supply 
of Portland continued to come from abroad, chiefly from England, 
whence it had been imported since 1865, being first used but sparingly 
for the more difficult kinds of engineering work. In those years the 
imports were small and the prices large, but as work could be done 
with it which could not be done with natural-rock cement, the imports 
increased, and the manufacture of a good American Portland cement 
became a demand which, at last, created the supply. Mr. Lesley 

aMather, W. W,, N. Y. Nat. Hist. Survey, Geology Ist Dist., 1843, p. 329, 


bGillmore, Q. A., Limes and hydraulic cements and mortars, 1896, p. 133, 
c Cumminzs, U., American Cements, 1895, p. 22. 
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states^ that the Buffalo Portland cement, of which small quantities 
were manufactured from 18'/8 to 1885, was due to the discoveries and 
patents of Uriah Cummings and L. J. Bennett, who found out that by 
selecting overburned material from the natural-rock-cement kilns of 
the Buffalo Cement Company and using it for the manufacture of Port- 
land cement a material closely resembling the imported Portland could 
be made. In 1881 Portland cement of good quality was made by the 
Wallkill Portland Cement Company, and in 1884 prices of American 
Portland were quoted as far west as California. 

In 1885 nothing new developed, the product of New York consist- 
ing chiefly of natural-rock cement. In 1886 the Empire Portland 
cement plant was erected at Warners, Onondaga County, by Messrs. 
Thomas and Duane Millen, for the production of Portland cement from 
the marl and clay found in abundant quantities in that vicinity. ‘These 
gentlemen had been successful in producing a first-class Portland 
cement from similar material in northern Indiana for a number of 
years, and were no less successful in New York, though the entire . 
amount of Portland cement made in the State in 1886 was considerably 
less than 50,000 barrels, while the natural-rock production amounted 
` to 2,620,856 barrels, or more than half the entire production of natural- 
rock cement in the United States. The growth of the Portland cement 
industry was steady, however, and the demand for American Portland 
continued to increase. In 1890 the supply had increased to meet this 
demand, and the output of the single plant at Warners was over 
60,000 barrels. | 

Other plants in the State producing Portland cement had met with 
varying success. In 1889 the one at South Rondout was burned down 
and not immediately rebuilt. Within the next five years, however, 
the progress of the industry in this State was rapid. In 1893 a large 
plant for the manufacture of Portland cement was erected at Glens 
Falls, Warren County, which has since been a successful and continu- 
ous producer. In the same year a factory, which had been erected at 
Montezuma on an old site, was burned. It had produced Portland 
cement successfully for a year, but was not rebuilt. In 1892 Millen 
& Son began making Portland cement at Wayland, Steuben County, 
and they, too, had a disastrous fire in 1893. Their plant was rebuilt, 
however, and has been prosperous since that time. 

In 1890 the production of natural-rock cement was about 3,500,000 
barrels in New York State, and the progress of this industry during 
the next few years was steady, though not so rapid as that of the Port- 
land-cement industry. Prices for natural-rock cement were slightly 
depressed in 1893, but the enormous production made it possible to 
obtain a profitable percentage on the capital invested, and within a 


aLesley, R. W., Journal Assoc. Eng. Soes., vol. 15, 1895, p. 200. 
M R 1902——51 
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short time prices again advanced. There was also a falling off in the 
prices of American Portland cement in 1893, but in spite of this fact 
the total production of the State increased to 159,320 barrels, the pro- 
duction of natural-rock cement for that year being 3,939,727 barrels. 
From this time until 1901 the growth of the Portland-cement produc- 
tion was as marked as it had been during the years immediately pre- 
ceding. New York has never been so prominent in the production of 
Portland as of natural-rock cement, possibly because the latter indus- 
try so greatly antedates the former. But in 1901 the number of fac- 
tories in the State making Portland cement had increased from four 
(in 1895) to seven, of which five were devoted exclusively to its pro- 
duction, the other two making both kinds of cement. The output of 
natural-rock cement, always increasing until 1900, decreased in that 
year and in 1901. In 1902 it.again Increased. 

The total State production for 1597 was 394,398 barrels of Portland 
and 4,259,186 barrels of natural-rock cement; for 1899 it was 472,386 
barrels of Portland and 4,689,167 barrels of natural-rock; for 1901 it 
was 617,228 barrels of Portland and 2,234,131 barrels of natural-rock 
cement, and for 1902 it was 1,156,507 barrels of Portland and 3,577,340 
barrels of natural-rock cement. i 


NORTH AND SOUTH DAKOTA. 


The cement industry in South Dakota is of earlier date tban that in 
North Dakota. The plant at Yankton, S. Dak., was built in 1889, and 
had its first production of Portland cement in 1890.¢ It has been in suc- 
cessful operation since that time and is now in process of enlargement. 
The materials used are chalkstone of the Colorado Cretaceous and a 
dark, fat clay overlying it, commonly known as the clay of the Pierre 
epoch. The clay is also found below, and in the chalk. This forma- 
tion covers many hundred square miles north ward from the southern 
boundary of the State, and at Yankton has a thickness of 150 feet.? 
The plant is built on the north side of the Missouri River, about four 
miles west of Yankton, with which it is connected by rail. 

In North Dakota the only cement factory is that at Pembina, on the 
Tongue River. It was erected about five years ago, and was originally 
planned to produce a high grade of Portland cement. The tests did 
not reach a sufficiently high standard to admit of this, however, and 
the company now puts out its prodnct as a natural-rock cement, though 
it is far stronger than the usual requirements of such a produet.^ A 
soft, chalky clay is the material used for making the cement; it out- 
crops from a hillside, and is more than 50 feet in thickness. The 
factory was built with great regard to economy of labor and material, 


[o —G 


a Production of cement: Mineral Resources U. S. for 1891, U. S. Geol. Survey, 1892, p. 536. 
b South Dakota Geol. Survey Bull. No. 3, 1902, p. 100. 
¢ Production of cement: Mineral Resources U.S. for 1901, U. $. Geol. Survey, 1902, p. 722, 
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and has been a successful though not a very large producer since it 
started. The scarcity and high cost of fuel in this section of the 
country is a factor which enters largely into the success or failure of 


cement making here. 
OHIO. 


Numerous cement plants are scattered throughout the entire State 
of Ohio. Among the first to be established was a small plant at San- 
dusky, which was abandoned after a short time. The next venture in 
cement manufacturing was made by Mr. Gleason, at Defiance. He 
succeeded in producing an excellent article, which he called the Auglaize 
cement, and which was made from the lowest and most calcareous 
layers of the Huron shale.?^ This plant was established in 1846, and 
has been operated, though not continuously, ever since. It is now 
managed by Messrs. Wilhelm and Gorman. In 1858 the firm of 
Messrs. Parker & Sons began to manufacture cement at Barnesville, 
in Belmont County, from the limestone there. At the outbreak of 
the war their establishment was closed, as the demand for cement 
ceased. In 1868 it was reopened, and in 1869 their product was tested 
by the Atlantic and Great Western Railway Company, in competition 
with eleven other brands, the result being that Parker's cement was 
adopted. Eleven thousand barrels were used in the construction of 
the railroad bridge at Bellaire. These works are not operated at the 
present time, but until quite recently there were cement works just 
below-Bellaire where cement was made from this same stone.’ 

In 1884 a small plant was erected at Columbus, which ran success- 
fully for à number of years, but is now closed down. In 1889 the 
Buckeye Portland Cement Company established a plant at Harper, in 
Logan County, which has been successfully operated since that time. 
The materials used here are marl and clay, and the plant has been 
twice enlarged to meet the demand for its output. In 1891 cement 
was being manufactured at Bellaire, and at New Lisbon, Columbiana 
County, but none was produced in Sandusky.^ In 1892 a plant was 
erected at Middle Branch to produce Portland cement from lime- 
stone and clay, and it is still a successful producer. In 1893 the 
Sandusky Portland Cement Company began operations at Bay Ridge, 
near Sandusky. In 1898 works were built at Castalia, and have been 
running continuously since that time. In the same year a plant was 
established at Ransomes for the production of a fine, white cement for 
use in art work and other special purposes.? This venture was not 
entirely successful, and the works were later closed, so far as pro- 
ducing cement was concerned. The Alma Portland Cement Company 

a Rept. Geological Survey of Ohio, vol. 2, 1875, p. 438. 

b Rept. Geological Survey of Ohio, vol. 3, 1878, p. 269. 

c Production of cement: Mineral Resources U. S. for 1891, U. S. Geol. Survey, 1892, p. 532. 


d Production of cement: Mineral Resources U. S. for 1893, U. 8. Geol. Survey, 1894, pp. 621-622. 
e Production of cement: Mineral Resources U. S. for 1895, U. 8. Geol. Survey, 1896, p. S86. 
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was established at Wellston in 1898, and has been producing cement 
for the last five years.” Another plant erected at Wellston three years 
later was sold in 1902 to a large cement company in Pennsylvania. 
There are other companies, all of more or less recent date, in the 
State, and they are successful in their operations. The Sandusky 
Portland Cement Company, whose plant at Bay Ridge has a large 
annual output of cement, in 1901 built a factory in Syracuse, Ind. 

The growth of the cement industry in Ohio has been steady, though 
it has not been so marked as in some other States. In 1890 the entire 
production amounted to only 57,000 barrels of Portland cement, which 
was manufactured by two plants. In 1902 twelve plants reported, 
and the seven factories engaged in producing Portland cement had an 
output of 563,113 barrels. 


PENNSYLVANIA. 


In 1831 excavations were made in the process of constructing a canal 
to connect Muncy, Lycoming County, with Lock Haven, Clinton 
County, which exposed a large mass of cement rock of first-class 
quality near Williamsport. On being tested it yielded such satisfac- 
tory results that a cement plant was at once erected for the production 
of such cement as should be necessary in the construction of the locks 
and dams of the new canal. For more than three years these kilns, 
built by Mr. Crane, continued to manufacture and to supply all the 
local trade as well as the canal with an excellent quality of cement. 
When the canal was finished, however, the local demand was not great 
enough to justify a large supply. The industry was kept up, but in 
avery small way, the production fluctuating as there was or was not 
a market.’ In the year 1850, when the Lehigh Canal, running from 
Easton, Northampton County, to Mauchchunk, Carbon County, was 
under construction, the cement rock, which has since been used in such 
enormous quantities in this valley, was uncovered. 

This discovery of hydraulic limestone or cement rock was of great 
economic importance to the entire State, as it obviated the necessity 
of importing cement from New York State or from abroad, besides 
proving a great source of wealth in itself. The manufacture of cement 
for the canal was begun at Siegfried, Northampton County, and the 
product proved to be of excellent quality. The methods of burning 
were somewhat primitive as compared with the present appliances to 
be seen at Siegfried, but the rock yielded a fine cement, and has been 
used more or less continuously since that time.” In 1865 Mr. David 
Saylor established a large natural-rock cement plant at Coplay, in 
Lehigh County. The product of this plant was good, but the compe- 
tition with Rosendale and other long-established brands of natural- 


a Production of cement: Mineral Resources U. $. for 1899, U. 8. Geol. Survey, 1900, p. 402. 
b Cummings, U., American Cements, 1898, pp. 19-20. 
c Ibid., p. 21. 
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rock cement led to experiments in the manufacture of an artificial or 
Portland cement, and in 1870 Mr. Saylor began to produce a small 
output of this important product. His was the first plant in the 
United States where Portland cement was sucessfully made, and the 
history of the experiments tried before a good result was obtained is 
most interesting. 

In 1876 the plant, which is still a successful producer of Portland 
cement, was established, the materials used being limestone and clay. 
At the Centennial Exposition held at Philadelphia in that year, both 
the Wampum and the Saylor Portland cements were exhibited, and 
held their own with the foreign brands sent here for that occasion. 4 
In 1878 there were four cement plants on the Lehigh River, two on 
the west side worked by the Coplay Cement Company and the Lehigh 
Cement Company, and two on the east side, the Allen Cement Com- 
pany and the old Lehigh Cement Works. The Coplay plant had at 
that time 11 kilns, 7 of which were burning Portland cement. Their 
success led to the growth of the industry, and this locality, which was 
the first in the United States where Portland cement was extensively 
manufactured, became the leading center of production for Portland, 
which position it still holds, producing more than one-half the entire 
output of the country. The Coplay Cement Company have had con- 
tinued success, and have now 34 kilns, producing a large annual output 
of both natural-rock and Portland cement. In 1882 the production of 
Portland cement was well established in the Lehigh Valley, and the 
United States Geological Survey reported for that year that “both 
natural and artificial cements were manufactured to a considerable 
extent at Allentown, Pa.”? In 1883 the Pennsylvania State Geological 
Survey reported as follows: 

Two companies have tried to utilize the hydraulic properties of the limestone in 
Northampton County, but neither of them has done a great deal for the last four or 
five years, and the quarries have been practically unworked. These companies are 
the Old Lehigh Cement Works and the Allen Cement Company. Butit must not be: 
supposed that because these companies have been apparently unsuccessful there is no 
future for this business in this part of the State; on the contrary, the success of the 
Coplay Cement Company shows what perseverance under difficulties can and does do. 
Of course, the composition of some of the cement beds is far more favorable to the 
manufacture of cement than that of others, but all may be more or less profitably 
utilized by careful intermixture. ¢ 

It was during this same year that a plant for the manufacture of 
Portland cement was inaugurated at Egypt. For a time its output 
was rather small, but it increased slowly, and at the present time the 
outcome of this small beginning is the American Cement Company, one 
- of the largest producers of both natural-rock and Portland cement in 
this country. 

a Lesley, R. W., Jour. Assoc, Eng. Socs., vol. 15, 1895, p. 200. 


b Production of cement: Mineral Resources U. S. 1882, U. S. Geol. Survey, 1883, p. 461. 
c Second Geol. Survey Pennsylvania, vol. 1, D. 3, 1853, p. 164. 
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In 1885 the small output of artificia] cement was mostly from Penn- 
sylvania, though a certain percentage of it was produced in New York. 
The imports increased, and the slow growth of the home production 
left them apparently unchecked. There were, however, three reasons 
for this in 1885 other than the natural demand. They were, a strong 
competition among the importers, very low ocean transportation, and 
the removal of duty on packages." In 1886 there were a number of 
improvements made in the machinery devised to save labor and reduce 
the cost of producing Portland cement, which gave an impetus to this 
industry. Referring to these improvements, Mr. R. W. Lesley, presi- 
dent of the American Cement Company, said, in a paper read before 
the Engineer's Club at Philadelphia:? 

The raw rock is crushed and ground dry. The powder thus formed is run into a 
mixer, when a small proportion of piteh and water is added. The moistened pow- 
der is then passed through a pair of heavy rolls having matched, egg-shaped cavities, 
which mold it into small eggs and deliver these latter in front of the kilns, avoiding 
all handling. These eggs can be used the same day in the kilns, if necessary, whereas 
under the old. process the same stage of manufacture required weeks—a manifest 
advantage, to say nothing of the immense saving in labor, land, and interest. The 
form of the material, its uniformity in density, porosity, and size, make it more 
easily burned, handled, crushed, and ground, and cause a saving at every stage of 
the process, while the addition of the pitch aids the uniform burning, and, more- 
over, by forming pores through which the moisture in the egg escapes prevents 
them from falling away in the kiln, which they would otherwise do, owing to the 
generation of steam within them and the formation of a crust on their outer surfaces. 
This is the point which in the old process prevented placing the wet paste in the 
kilns promptly, and which is here overcome by the use of a combustible. By this 
process the foreign brands are fairly met in point of price, and repeated tests by 
leading authorities here and in Europe show that the quality of the cement made is 
equal to the foreign Portland. 


It was about this time that Ransome’s improved revolving cylinder 
for the manufacture of Portland cement was introduced in England. 
It was first used in this country by a plant in Oregon,^ which has 
since been abandoned. After a number of failures and many experi- 
ments with a view to improvements on Mr. Ransome's invention, the 
rotary kiln was adopted here. The modifications and changes made 
in this country were very advantageous, and the first rotary kiln suc- 
cessfully established in the Lehigh district proved to be a great saver 
of time and labor. The expense of fuel was much increased, but the 
output of the plant was so much greater that this disadvantage was 
obviated in a degree. The recent use of powdered coal, which has 
superseded the use of oil as a fuel, has somewhat reduced the expense 
of rotary kilns. In 1891 the output of Portland cement in Lehigh 
County had reached 268,500 barrels, this being the production of six 


a Production of cement: Mineral Resources U. 8. for 1885, U. 8. Geol. Survey, 1856, p. 407. 
b Production of cement: Mineral Resources U. S. for 1856, U. S. Geol. Survey, 1887, p. 560. 
c Production of cement: Mineral Resources U. 8. for 1887, U. S. Geol. Survey, 1885, p. 530. 
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plants.^ The production of natural-rock cement was 695,000 barrels. 
In 1895 two of the leading plants at Coplay enlarged their factories so 
as to nearly double their capacity for producing Portland cement. 
There were now seven plants in Pennsylvania producing Portland and 
five producing natural-rock cement.? 

In 1897 the State production of Portland cement was very much 
in excess of that of any previous year, while the production of natural- 
rock cement increased but slightly; and in 1898 the output of Portland 
again increased remarkably in this district, reaching upward of 
2,000,000 barrels, while that of .natural-rock cement decreased, the 
figures reported showing only about a quarter of a million barrels.* 
In 1900 Pennsylvania had a record of fourteen plants for the produc- 
tion of Portland and five for the production of natural-rock cement. 
Of these several plants had an output of both kinds of cement. In 
1901 there were seven plants devoted to the exclusive production of 
Portland cement, six that made both Portland and natural-rock, and 
one where only the natural-rock cement was manufactured; three 
plants were idle, two of them being elosed for reconstruction, and 
four new ones were in process of building. The quantity of Port- 
land cement produced in the State during the year was 7,091,500 bar- 
rels or more than half of the entire output of the United States. 
The figures for the production of natural-rock cement were 942,364 
barrels. The materials used in this locality are argillaceous: limestone 
or cement rock for the natural cement, and the same stone mixed 
with pure limestone for the Portland cement. The Lehigh Valley 
cement rock, which carries silica and alumina mixed with almost the 
requisite amount of lime, analyzes as follows: 


Analysis of Lehigh Valley cement rock. 


Constituent. Per cent. 
SICA wats routers dus ci LED D aude ia tee M eC D LP atau 14. 44 
Iron oxide and alumina 6641350 ueste elm eec kw a cease 5.91 
Lip. se so DU LOMA ets M Ld LC p DM REL ee ta ees D LS era e Ne es 42.10 
DULL D Uu "C .37 
Carbon dioxide oe et ei subs lige A has mte ad ream A CL senate 33. 48 
O ORATOR eet ae Seen OER Mat: Me Maree teat ee ae EN | 96. 30 
UTAH. 


A discovery of cement rock, which proved on analysis to be of good 
quality, was made in 1888 in Utah, and noted in the report of this 
. Bureau on cement for that year as being “at some point between 


a Production of cement: Mineral Resources U. S. for 1891, U. S, Geol. Survey, 1892, p. 537. 
b Production of cement: Mineral Resources U. S. for 1895, U. S. Geol. Survey, 1896, p. 884. 
e Twentieth Ann. Rept. U.S. Geol. Survey, pt. 6 [cont.], 1399, p. 540. 
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Ogden and Provo City."^ In 1890 a company formed to exploit this 
discovery erected a plant for the production of Portland cement at 
Salt Lake City, and in 1891 the first production of cement from Utah 
was reported by this Bureau.? In the fall of 1896 the present com- 
pany began to manufacture Portland cement, and they have been very 
successful, in spite of the fact that in the spring of 1898 the plant was 
entirely destroyed by fire. During the summer following the factory 
was rebuilt, rotary kilns were installed, and steel buildings erected. 
The capacity was also enlarged. The original plant had a capacity of 
but 50 barrels per day. The present one produces 600 per day. The 
stone used is a hard, argillaceous limestone, very similar to the rock 
so extensively quarried for the manufacture of Portland cement in 
the Lehigh Valley of Pennsylvania. It is found in Parleys Canyon, 
about 10 miles east of the plant, where it is quarried from a ledge of 
rock 50 feet high and lving in strata which stand at an angle of about 
75%, The rock is taken out by tunnel blasting in an open face, ordi- 
nary drills being used. The present plant is equipped with electric 
power, and powdered coal is.the material used for fuel. As this is 
the only factory in.the State of Utah and as the nearest plants are 
those in Colorado, it will he easily understood that there is generally 
a ready market for the entire production of cement manufactured in 
the State. 
VIRGINIA AND WEST VIRGINIA. 


An excellent quality of cement was made in Virginia as early as 
1835 from natural rock obtained in Rockbridge County. The report 
of the State Geological Reconnaissance for that year alludes to it as a 
rock “that has been quarried and found highly valuable in the for- 
mation of water cement.?* Works were established at Balcony Falls, 
Rockbridge County, in 1848, which were known as the James River 
Cement Works.2 In 1898 the cement report issued by this Bureau 
stated that the plant of the James River Cement Works at Balcony 
Falls had been destroyed by flood, but was rebuilt in a most substan- 
tial manner at Locker, a short distance away.’ This is the present 
location of these works, which are the oldest in Virginia. Subse- 
quently a mill was erected at Blue Ridge Springs, which was sold a 
few years ago, and is henceforth to be used for other purposes. The 
Ridgemont cement plant is of recent establishment, and it has been 
remodeled within a short time. In 1900 a plant for the manufacture 
of Portland cement was started up at Craigsville, and it has had 
marked success in producing a fine quality of cement. 


a Production of cement: Mineral Resources U. S. for 1888, U. 8. Geol. Survey, 1889, p. 553. 
b Production of cement: Mineral Resources U. S. for 1891, U. 8. Geol. Survey, 1892, p. 532, 
c Rogers, Win. B., Rept. Geol. Reconnaissance State of Virginia, 1835, p. 91. 

aCummings, Uriah, American Cements, 1898, p. 21. 

e Twentieth Ann, Rept. U. 8. Geol. Survey, pt. 6 [cont.], 1899, p. 550, 
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In West Virginia natural-rock cement was made near Shepherds- 
town, Jefferson County, at a very early date. In the State report of 
1835 mention is made of the fact that this cement was of the very best 
quality. An analysis given is as follows: ^ 


Analysis of cement, Shepherdstown, W. Va. 


Constituent. Per cent. 

CarbonateolllB8e ico Soe ep iude eR a ose Oe uM t ERE in oS 32.17 
Carbonate of magnesia osc dec 350.55 eee be bes ced en ote She esd dees Red caida dta 18. 36 
Rr: ei i toe Se ithe MICE" ee ha 38. 93 
Oxide of iron and al Winina.c. 2.53 owes a cease 4.17 
UA ENS RENE ee earn ee Se eee eee ea adios ista 93. 63 


A great diversity in the chemical constituents of the rock in this 
neighborhood occurs. The rock used for preparing cement to be used 
for the locks of the James River Canal had the following analysis: ¢ 


Analysis of rock used for cement for James River Canal locks. 


Constituent. Per cent. 

CET DOTE of mer uad e bth oh dae ee ec tia 38. 33 
Carbonate of 1Nngilesiizc. 2 onc oie cr hoe ake ae ok Sa eee cece esc reta s E Lesser | 16. 30 
BD A IN EOD CIE S UL Lip tech aa teehee oe toe aes gee mE 36. 60 
Oxide of iron and alümina...... 2. oc laii ue Sake id 6.33 
JU A TIA EA A TEENS | 97. 56 


The industry was not kept up continuously in this locality, but 
about 1870 the Shepherdstown Hydraulic Cement Works were estab- 
lished by Mr. H. W. Blunt, who owned the vast deposits of limestone 
which outcrop about a mile south of Shepherdstown, along the Poto- 
mac River. For more than thirty years this plant produced a superior 
brand of natural-rock cement, but since the death of the proprietor 
the mill has been shut down. The situation at Shepherdstown is an 
exceptionally favorable one from an economic point of view, as the 
good water power, the adjacent canal, and the near-by railroads are 
all available. The deposit of limestone shows about 100 feet high 
above the river, and contains, besides the strata of natural cement 
rock, a great deal of stone which has all the elements necessary to a 
good Portland cement. This limestone shows through its thin cover- 
ing of soil for hundreds of acres. 


OTHER STATES. 


Besides the more detailed account of various well-known sections in 
the United States where suitable materials exist from which cement 
can be profitably manufactured, mention should be made of other 


^ a@Rogers, W. B., Geology of the Virginias., 1835, p. 138. 
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localities containing similar deposits, s some of which have never been 
developed. 

Arkansas. —The cement industry in Arkansas is confined to a single 
plant, which is located at White Cliffs, and which, under the new 
management that took possession in 1901, began a production of 
cement in 1903. This plant is about seven years old and has been idle 
for the last two years. The factory and buildings have been thor- 
oughly remodeled, and as the raw material owned by the company is 
practically unlimited, their future outlook is good. The materials 
used are chalk and clay. The company owns the chalk cliffs on the 
banks of Little River and 3,000 acres of woodland, including 600 acres 
of fine-grained clay.^ 

Florida: —Of the material in Florida, Mr. Cummings reported jn 
1898 that what was perhaps the most remarkable natural hydraulic 
cement rock known occurs near River Junction. This deposit extends 
for several miles along the left bank of the Appalachicola River south- 
erly to Aspalaga. It comprises over 2,000 acres and has a thickness 
of 80 feet above the river, containing sufficient raw material to produce 
over 2,000,000,000 barrels of cement. The material is usually soft 
enough to cut with a spade and shows a remarkable uniformity of 
proportions of the ingredients essential to the production of a good 
cement. The raw material is white, and the manufactured product is 
as white as marble. This rock has been successfully used, a mill hav- 
ing been operated at River Junction a number of years ago. Within 
the last four years it has been idle, waiting for capital to develop this 
field.^ 

Georgia.—The hydraulic-cement rock in Bartow County has been 
used for the manufacture of cement since 1889, and has always yielded 
asatisfactory product. The plant is located at Cement. In 1900 a 
company was formed to develop the deposits at Clifford, but the plan 
was abandoned for lack of capital. In 1901 a plant was established at 
Rossville to produce natural-rock cement, and in 1902 this plant had 
also a small output of first-class Portland. The plant which is being 
erected at Rockmart will produce Portland cement in 1903. In the 
report on cement made by this Bureau in 1899, the deposit of cement 
rock at Rossville (near Chattanooga, Tenn.) is described as being a bed 
of natural Portland similar to that at Boulogne, France, but superior 
to the latter, in that the proper proportion of ingredients is more 
uniform.* 

Lowa.—The natural-rock deposits, the St. Louis marls and lime- 
stones, and the deposits of chalk in the northwestern portion of Iowa 
are allavailable for the manufacture of good cement, and are described 
in the Annual Report of the Iowa Geological Survey for 1899.4 


a Eighteenth Ann. Rept. U. 8. Geol. Survey, pt. 5 [cont.], 1897, p. 1174. 
bTwenticth Ann. Rept. U. 8. Gcol. Survey, pt. 6 [cont.], 1899, p. 549. 
eTwenty-first Ann. Rept. U. S. Geol. Survey, pt. 6 (cont.], 1900, p. 410. 
d Rept. Iowa Geol, Survey, vol. 10, 1899, p. 622. 
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Missouri.—Notwithstanding an abundance of good material, the 
cement industry had not been attempted in Missouri until the year 
1902, when the St. Louis Portland Cement Company completed its 
plant at Prospect Hill Station. 

Nebraska.—In 1880 the manufacture of hydraulic cement had been 
conducted for some time at Beatrice, but owing to inadequate appli- 
ances it was nt first insufficiently pulverized. Later it was properly 
manufactured, and is said to have stood the test of time." In 1880 
the business of producing cement was temporarily suspended, and was 
carried on only at times for the next fifteen years. The plant then 
became a fairly successful producer, though with only a small output. 
Since late in 1901 no cement has been manufactured in Nebraska. 

New Mexico.—In 1899 this Bureau reported a small production of 
Portland cement from Springer, N. Mex. Since that time, however, 
the plant has been idle, and is now dismantled. 

Oregon.—The report on cement made by this Bureau in 1882 states 
that in Oregon and also in Washington Territory a good quality of 
hydraulic limestone had been found, and that in Oregon works had 
been erected for making cement.^ "The report for 1884 mentions that 
a deposit was opened in Oregon some years ago, but it was not of an 
extensive character.^ In 1887 this Bureau reported that the first 
attempt in the United States to use the Ransome process of burning 
and grinding cement—that is to say, the first use of the rotary kiln— 
had just been made by the Portland Cement Company, of Portland, 
Oreg.; that those works had just commenced operations, and were 
located at Oregon City, Clackamas County, and that the material used 
was a natural Portland cement rock, found in Douglas County. Gas was 
the fuel, and the abundant water power of the Willamette River was 
utilized. The works had a 30,000 barrel per annum capacity. In 
1888 a new discovery of cement rock at Llewellyn, Lane County, Oreg., 
was noted by this Bureau, and it was stated that the material when 
burned gave satisfactory results and would probably be developed.* 
The report for 1891 stated that the works at Portland had not been 
operated for some time, owing to litigation among the stockholders of 
the company, and that the cement had formerly been made of natural 
rock and burned in a rotary furnace’ Since that time no cement pro- 
duction from Oregon has been reported. 

Tennessee.—In Tennessee there are many deposits of hydraulic lime- 
stone, and cement of a fine quality was produced therefrom before 
1860. 


aAughey, 8., Physical Geography and Geology of Nebraska; pt. 2, Geology, p. 314. 

b Production of cement: Mineral Resources U. S. for 1882, U. S, Geol. Survey, 1883, p. 463. 
c Production of cement: Mineral Resources U. 8S. for 1881, U. S. Geol. Survey, 1855, p. 675. 
d Production of cement: Mineral Resources U. $, for 1887, U. $, Geol. Survey, 1888, p. 530. 
e Production of cement: Mineral Resources U. S. for 1553, U. S. Geol. Survey, 1859, p. 553. 
J Production of cement: Mineral Resources U. S. for 1891, U. S. Geol. Survey, 1892, p. 536. 
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In 1886 cement rock of first-class quality was examined at Erin, in 
IIouston County, and there was talk of a plant at that place. It did 
not develop, however.^ In 1887 the fact that the cement works at 
Erie, in Loudon County, were enlarged to give a capacity of 2,000 
barrels per month, looked very encouraging. But in the report for 
1891, made by this Bureau, it is stated that ** no cement is now made 
in this State," ^ and since then no production is reported. 

Teras.—Cement has been made in Texas for more than twenty 
years. The plant which first produced it had an output of natural 
rock cement, which, though small, was of good quality. About 1892 
a plant for the manufacture of Portland cement was erected near Dal- 
las, and has been in active operation since that time. ^ The plant at 
San Antonio, Bexar County, makes both varieties of cement, and the 
one at Austin, Travis County, has been shut down for the last two 
years. 

Washington.—Two companies have been formed in this State within 
the last few years for the purpose of manufacturing cement, but as 
yet no plant bas been erected. 

Wisconsin. —About 1874a remarkably good quality of natural cement 
rock was discovered in this State by Dr. 1. A. Lapham, who directed 
general attention to it in an article mentioning the geological relation 
existing between this rock and the water limestone of Louisville, Ky., 
and suggesting its possessing the same useful qualities. In 1875 a 
cement mill was established near White Fish Bay, and with scarcely 
& break it has been producing an excellent quality of cement since 
that time.^ In 1890 a second company was formed, and shortly there- 
after a second plant was erected not a great distance from the first. 
These two plants produce all the cement made at the present time in 
the State. They use the same kind of rock, which is described in the 
second volume of the report of the State Geological Survey of Wis- 
consin, published in 1877. 

a Production of cement: Mineral Resources U. S. for 1886, U. S. Geol. Survey, 1887, p. 564. 
b Production of cement: Mineral Resources U. 8, for 1801, U. S. Geol. Survey, 1892, p. 532. 


e Production of cement: Mineral Resources U. 8. for 1591, U. S. Geol. Survey, 1892, p. 530. 
d Geology of Wisconsin, vol. 2, 1873-1577, p. 400. 


PRECIOUS STONES. 
By Grorcr F. Kou 


INTRODUCTION. 


Since 1894, when the business of the country was at its lowest ebb, 
there has been a great advance in the lapidary industry in the United 
States. The fact that larger establishments have been formed which 
are able to purchase the rough diamonds in greater quantities, has 
placed our American diamond cutters in a position quite equal to that 
held by those of Amsterdam, Antwerp, and Paris. The cutting of 
our native gems has also proved to be something of an industry, nota- 
bly in the case of the beryl and the amethyst, found in North Carolina 
and Connecticut; the turquoise, from New Mexico, Arizona, Nevada, 
and California; the fine-colored and deep-blue sapphires found in 
Montana; the colored tourmalines, of San Diego County, Cal.; the 
chrysoprase, mined at Visalia, Tulare County, Cal.; the garnets of 
Arizona and New Mexico; and also, notably, the pale-purple garnets 
from North Carolina. 

In addition to the usual work on gems, there has been the greatest 
demand known in years for fine cutting. Stones already cut abroad 
have been recut here with sharper angles and a higher polish. The 
lentil-shaped stones, the marquise, the double marquise, the heart- 
shaped, and the rose-brilliant stones are shapes that generally indicate 
the recutting of the gems. This form of lapidary work requires very 
great skill. The cutting must usually be of such a character as to 
suit the fancy of the buyer. This fact has led to the establishment 
in this country of a number of lapidarian works in which all the 
employees are much more skillful than were those of a decade ago, 
and their work is of a much higher class than the commercial work of 
Oldenburg and of other foreign gem-cutting centers. 

The total of precious stones imported into the United States for 
the year 1902 reached the high valuation of $24,753,586, being 
$1,938,234 more than for the previous year, and nearly nineteen times 
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as great as in the year 1867—showing the enormous advance in wealth 
and taste that has taken place in this country in the course of a 
generation. 

The production of precious stones in the United States in 1902 was 
valued at $338,300, as compared with $289,050 in 1901. 


DIAMOND. 


INDIANA. 


In the report of this Bureau for 1900, mention was made of the : 
finding of a diamond of .22 carats on a branch of Gold Creek, some 9 
miles north of Martinsville, Morgan County, Ind. Reference was 
also made to the rumor that other smaller diamonds had been found in 
the same region. Recent information received from Mr. R. L. Royse, 
of Martinsville, gives a full account of the facts in this matter. The 
stone above noted was found by an employee of his, from whom he 
purchased it. A considerable amount of panning for gold has been 
done in the streams of Brown and Morgan counties for some years by 
certain old residents, well known as farmers and prospectors. Two of 
these have found occasional diamonds. Mr. Royse himself possesses 
six besides the one mentioned, which he sold. Of these, four are 
from Brown County, purchased from one of the old prospectors who 
obtained them; three are very small, weighing hardly a carat together; 
the fourth weighs about 1 carat. In color, the last is a blue-white, 
the others are tinted—a brown, a yellow, and a bluish one. Another 
local gold-seeker has a diamond of 2 carats, which he found also in 
Brown County, making five positively known from that county, to 
say nothing of others reported, but not actually seen by Mr. Royse. 
From Morgan County he knows of three, viz., the large stone first 
announced, found 3 miles west of the village of Centerton; a little one, 
of 4 carat, found by himself in gold-panning; and a third, of 4 carat, 
purchased from one of the old prospectors. Most of the stones are 
clear and flawless. This makes eight in all positively known from 
these two counties of central Indiana. 

As regards the minerals associated with the gold and diamonds of 
the crecks of this region, the writer received samples from Professor 
Blatchley, the State geologist of Indiana, which comprised the follow- 
ing specles and varieties: Quartz, vein in ironstone; white chalcedonic; 
rolled pebbles, colorless and clear, also milky; red jasper; iron ores— 
magnetite, showing some cleavage, with quartz and decomposed mus- 
covite; red hematite, resembling the ore of Marquette; limonite, & 
rolled pebble; menaccanite; pyrite, small cubes in quartz; marcasite, 
stalactitic; zinc blende (sphalerite), cleavable, yellow with black spots, 
in quartz; metallic inclusions, evidently rutile, in corundum, of a 
pinkish to bluish tint; zircon, broken prisms, yellow and transparent, 
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4 by 2 mm.; garnet grains (almandite), purplish red; cyanite, blue 
reflections in green, prism fairly perfect; amphibole, brown, with 
chatoyant reflections; rocks, gray shale, and putty-like clay. Only 
the magnetite and menaccanite are at all abundant, and next to these 


the garnet. 
WISCONSIN AND CANADA. 


In regard to the source of the diamonds carried south by the Glacial 
ice sheet and found scattered along the line of the terminal moraine 
from Wisconsin to Ohio, Mr. Archibald Blue, the Canadian geologist, 
is disposed to differ from Professor Hobbs as to the distance through 
which they have been transported." The latter, estimating from the 
direction of the strie and the width of what he terms “the fan of dis- 
tribution,” locates the source in the unexplored region of Ungava, 
east of Hudson Bay. It has already been suggested in the report of 
this Bureau for 1899^ that this determination depends on the theory of 
there being but a single source, or at least on the theory of the sources 
lying within a very limited area; whereas if there were localities, as 
in Brazil, extending through or along a considerable region, they need 
not lie so far to the north. "This is essentially the position taken by 
Mr. Blue. He emphasizes the fact that the bulk of the material form- 
ing the terminal moraine and the moraines of recession has been car- 
- ried only a moderate distance from its source, and although he admits 
the possibility of Professor Hobbs's view, he is disposed to question it. 

In this article he reviews the general facts ot the occurrences in the 
United States, especially those in the glacial drift, and describes also 
briefly the theories as to the source of the diamonds in Africa. He 
goes on to say that there has been no search made for diamonds in 
Ontario, ** although Dr. Lawson and Dr. Coleman some time ago sug- 
gested ^ that they might be found in the Rainy Lake region.” These 
authors, and Mr. Blue himself, show an evident leaning toward the 
theory that diamonds are formed by the action of igneous rocks upon 
strata containing carbonaceous matter, and hence a number of refer- 
ences are made to points in Ontario where rocks of these kinds have 
been observed in some proximity, as possible sources for the diamonds 
of the drift. Logan, Macfarlane, Coleman, and Lawson ? are cited as 
to ancient volcanoes, numerous dikes and intrusions, and graphitic and 
carbonaceous slates at various points north of the Great Lakes. Mr. 
Blue himself emphasizes the vicinity of Thunder Cape, Lake Superior, 
and of Balfour, near Sudbury, as presenting conditions favoring, or 
at least suggesting, the production of diamonds in this manner, and 
he advocates careful investigation at these points. 

a Blue, Archibald; Are there Diamonds in Ontario?: Bureau of Mines Report (Ontario), 1899, pp. 
piod from Mineral Resources U. S. for 1899, U. S. Geol. Survey, 1901, p. 8. 


€ Can, Nat., vol. 4, new series, pp. 461—163. 
d Geol. Surv, Canada, 1887, Geol, Rainy Lake region, p. 180 F, 
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BRAZIL. 


An exploration company has been formed in London for the pur- 
pose of searching for diamonds in the Serra de Frio Mountains in the 
State of Minas Geraes, the object being to explore the mines, to work 
them, and to sell diamonds. The report* is very elaborate, but no 
great amount of development is recorded as having been carried on. 

Diamonds and carbons in Bahia.—An extended account has lately 
been given by Mr. H. W. Furniss, United States consul at Bahia, of 
the occurrence of diamonds and carbons in the State of that name in 
Brazil. This account is valuable not only in itself, but for compari- 
son with the similar account reviewed in the report of this Bureau for 
1899 of the diamond mines of the State of Minas Geraes, by Mr. T. C. 
Dawson, of the American legation at Rio de Janeiro. 

Mr. Furniss outlines briefly the history of the Dahia diamond 
workings from their reported discovery in 1821 and their first devel- 
opment in 1844, when a rush began for the district. Since that time 
they have been more or less actively worked. Fourteen mining dis- 
tricts are officially recognized, but Mr. Furniss groups these into two 
well-marked geographical sections, one in the central part of the state, 
in the basin of the Paraguaçu River and its tributaries, and the other 
in the southern part, along the valley of the Pardo River. His 
experience is almost wholly with the first of these two regions. The 
latter, which he calls the Cannavieras district, is reached from the port 
of that name by ascending the Pardo River, and has been known as a : 
diamond region only since 1881. An account of it from other sources 
will be found in this report further on. Very recently other descriptive 
articles have appeared—some of them already referred to in reports 
of this Bureau—which point out the richness of these Bahia districts 
along the almost unexplored valleys of the numerous affluents of both 
the Paraguacu and the Pardo. 

The enormous production of diamonds from the African mines, 
together with the facts that the methods employed in Brazil are crude 
and unsystematic and that the most accessible places at all profitable 
under such methods have been much worked over and worked out, 
have caused a great decline in the Brazil production for some time past. 
But there is a very wide extent of diamantiferous country awaiting 
only the introduction of improved processes. 

The chief center of production in the first or Paraguacu River 
district lies 250 miles or more inland from the city of Bahia; but 
diamonds begin to be found in the bed of the Paraguacu about 150 
miles from the coast, and from that point up the river to the town of 
Andarahy, which is one of the mining centers. Theiroccurrence in the 


a The Diamond Ficlds of Brazil, 1902, London, pp. viii, 75. 
b U. S. Consular Reports, No. 1423, August 20, 1902. 
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river bed, however, renders them difficult to obtain. The diamantif- 
erous region extends for about 172 miles, witha breadth varying from 
a maximum of 16 miles to a minimum of 3 or 4. It includes several 
mountain ranges, the Serra do Sincora, with the headwaters of the 
Paraguacu and the Una, the Serra dos Remedios, the Serra das Lavras 
Diamantinas, the Chapada Velha, and a portion of the Serra do 
Espinhaço. The most productive region is apparently that of the 
foothills east of the Serra das Lavras Diamantinas, along the small 
tributaries of the Paraguacu. 

The geology of the region is described by Mr. Furniss as consisting 
of granitic hills, with much sandstone and conglomerate. The granite 
shows a slightly inclined stratification, and hence is probably in strict- 
ness a gneiss. This rock is frequently broken by gullies, fissures, or 
crevasses, which are in many cases filled with the sandstone and con- 
glomerate, and these latter also occupy small basins in the crystalline 
rock. All are much weathered and in some places disintegrated. The 
diamonds and carbonados occur in the fragmental rocks, and according 
to Mr. Furniss, in the granitic also, a fact of much interest, if it shall 
be clearly established; but they can only be obtained from those por- 
tions of either that have been pretty well disintegrated. Much of the 
work is done in the gullies, fissures, and.cavities, which are occupied 
by soft sandstone and conglomerate; but sometimes these are rendered 
inaccessible, at least in their lower portions, by hard ledges or by water; 
and hence promising spots, rich in diamonds, have to be abandoned as 
unworkable by the rude and simple methods employed. 

The river and stream beds are largely occupied by bowlders and 
gravel, the latter apparently the equivalent of the diamond-bearing 
formação of Minas Geraes, described in Mr. Dawson’s report. The 
small basins in the gneissic rocks of the hillsides would seem to cor- 
respond to his gupiaras. Mr. Furniss describes the digging out of 
the cascalho, or diamond gravel, and piling it up until the rainy season, 
and also the conducting of water in some cases through native-made 
sluices, etc., to wash the cascalho, in ways that correspond closely to 
those noted by Mr. Dawson. The washing process, first in troughs 
or ditches, and then in wooden basins (bateas), and the skill acquired 
in picking over the residue and recognizing diamonds therein, all 
resemble methods described by Mr. Dawson, and are identical also 
with those of the South Borneo diamond miners, depicted by M. 
Gascuel in his recent article.? | 

The method of obtaining the river-bed stones, however, presents a 
marked difference from that in Minas Geraes. Nothing is said of 
diverting the stream and excavating its bed during the dry season, as 
in the valley of the Jequitinhonha, but Mr. Furniss tells of diving as 


a Production of Precious Stones, extract from Mineral Resources U. S. for 1901, U. S. Geol, Survey, 
1902, pp. 17-18. 
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employed along the Paraguacu. This is conducted in two ways, the 
principal one involving the use of what he calls **diving machines," 
i. e., apparently movable caissons, beneath which two men can work 
alternately for three hours each, gathering the cascalho into sacks 
lowered from above. This method is in use along the Paraguaçu from 
Joüo Amaro, the point where diamonds first appear in the bed, as 
before noted, nearly up to Andarahy; and there are at least six of 
these machines engaged during the available season. The other method 
is pursued by individuals, who dive naked into the shallow parts of the 
river, especially in the dry season, and bring up what they can gather 
of the cascalho during a brief submergence. 

Mr. Furniss states that the field 18 not one to attract the fortune 
seeker, although occasional wealth may be obtained; but the.uncer- 
tainty is great, hardships are many, food is poor, and climatic condi- 
tions are trying and unhealthy. 

Some five thousand people are engaged in diamond mining, but 
irregularly and with no system. The tools are the commonest—a hoe, 
& crowbar, a stout iron hook on the end of a pole, sometimes a hammer 
and a hand drill, and two basins for washing—a larger and a smaller. 
Rarely a little powder is used to blast away some obstructing piece of 
rock. Through years of such crude exploitation, sand and gravel have 
been washed down from the small streams to the larger ones, covering 
up rich river beds with quantities of débris, which will require con- 
siderable expenditure of capital to remove. In a tour through the 
entire district, Mr. Furniss failed to find a single attempt at modern 
methods. ‘‘In the home of the carbon there was not even a hand- 
power rotary drill, much less a carbon set drill, which would frequently 
save days of work and much expense.” Instead, men with hand drills 
and hammers make about three holes a day. In many places water 
comes in faster than it can be bailed out; and such openings have to 
be abandoned until some methods of pumping can be introduced. The 
native pumps, described with so much interest by Mr. Dawson, in 
Minas Geraes, do not seem to be known or used here. 

All diamond and carbon lands belong to the State, which maintains 
a director at the town of Lemgoes. The laws are specific, though 
liberal, and persons of any nationality may lease claims. The property 
must be described and applied for in writing; and then, after a pre- 
scribed time of announcement, it is offered at auction, the highest 
bidder obtaining a lease for a period varying from one year to ten, 
with certain rights of renewal. "There is usually but little competition 
at the sale. Individuals who do not care to lease claims may take out 
licenses for a fee of $1.50 a year, and must also, each one, pay a local 
village tax of 10 milreis, about $2.40. Mining without lease or license 
is subject to confiscation of tools used and stones found, one-half going 
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to the informer. About 350 leased claims are being worked, and ** it 
is estimated that there are 450 other productive claims without lease." 

Besides these leases and licenses, some large concessions have been 
granted to individuals and companies, almost all Brazilian, save a 
French company at Cannavieras. These and the ordinary lease-hold- 
ers generally work their mines on shares rather than by fixed wages, 
the miners paying the lessees one-fourth or one-fifth of the diamonds 
and carbons obtained. í 

This method is found more profitable, as the miners work better on 
their own account than for a fixed wage. There is littlo chance for 
cheating, as the buyers know all the parties concerned and reserve 
the proper share for the owner when purchasing. 

Mr. Furniss refers to the recent high price of carbons and to the 
statement frequently made that it is maintained by a syndicate or 
combination. He finds no ground, after full inquiry, for the idea of 
any such combination among the miners, the buyers in the field, or 
the exporters at Bahia. He gives a full account of the manner of 
purchasing by field buyers representing five principal firms in Bahia, 
all being kept systematically informed as to market rates, which are 
determined by values in Europe constantly cabled to Brazil. The 
field buyers work independently, and there is even more or less com- 
petition for any particularly good material. 'The miners obtain prices 
that are a fair equivalent according to the rates abroad and the fluctu- 
ations of the Brazilian currency. 

The great increase in prices for carbons is illustrated by some 
figures given in the report. To cite only in part: In 1894 carbons 
were bought in the field from the miners at from $4 to $4.40 per 
carat; in 1808 the rate paid was $11 to $11.20. The cause of the 
higher prices lies principally in the vastly increased demand for car- 
bons in mining and drilling machinery, with the fact that while the 
supply in existence is immense, it is practically limited by the defect- 
ive methods of working. The present output averages 2,500 carats a 
month; but, without more capital and improved methods, Mr. Furniss 
thinks it can not maintain even this rate; and the demand is steadily 
growing. Water power is abundant, **and with electrically run drills, 
pumps, and other machinery, there is fabulous wealth awaiting devel- 
opment.” 

Two grades of carbons are recognized—good, and porous or crystal- 
line. Present prices for the best grade range from $24 a carat for 
stones over three-fourths of a carat in weight down to $7.20 for 
those between three-fourths and one-half a carat, and to about $2.75 
for smaller ones, which last are mixed with imperfect and refuse dia-' 
monds. The porous and crystalline grade of carbons sell for about 
half of the above-noted rates. "The average size of the stones found 
is about 6 carats in weight. Stones between 1 and 2 carats are the 
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most desirable, as they do not require to be broken up for commercial 
use. Very large specimens command a relatively lower price, on 
account of the labor and cost of breaking them up. Two enormous 
pieces have been found within a few years past, upon claims belong- 
ing to the same lessee, who received in both cases one-fourth of the 
first selling price. The first was the unique and celebrated mass, 
weighing 3,150 carats, found in 1895, and briefly mentioned in the 
report of this Bureau for that year;? the other was discovered in 1901, 
and weighed 750 carats. The prices paid for these two remarkable 
stones furnish a striking illustration of the advance in values during the 
interval of six years. The amount paid the finder was, for the second, 
$17,380, although the first (five and a half times as large) had brought 
but $16,000. "The first mass went through several hands, and was pur- 
chused in Bahia for 121,000 milreis, about $25,400; it was then sent 
abroad and finally broken up, not in Paris, as stated in Mr. Furniss's 
article, but in London, as described in the paragraphs following this 
abstract. The other mass is also described in this report farther on. 
Another immense carbon, of 975 carats, was mentioned by Mr. 
Furniss in his former article, as found in 1894,? but he does not refer 
to it here. It is said to have brought $19,300 in Paris, where it was 
finally broken up, but it failed to realize anything like that sum when 
sold in pieces. 

The diamonds of the Paraguacu country are stated to be more bril- 
liant than those of the Cannavieras region but less perfect and clear; 
they occur with the carbons, and are often impaired by black inclu- 
sions. The field buyers divide them into five grades: Bons, those of 
good shape and color; fazenda fina, small and tinted stones, but other- 
wise fine; mellé, off-colored and imperfect; vitriar, very small, bright 
stones of various colors; and fundos, defective and broken stones, 
unfit for jewelry, and mixed as above noted, with second quality car- 
bons. The prices paid in the field vary somewhat, but average for 
first grade $11.50 per carat; for the second, $10.50; for the third, $5, 
and for the fifth, $2.50. The fourth class, the brilliant little vitriars, 
are sold by the quarter carat, which contains from six to eight stones, 
for 12 milreis ($2.88), about the same rate as fhe bons. The other 
grades are usually bought by the oitava, 174 carats. To these prices 
must be added transportation to Bahia by special carriers and the 
Bahia dealers! profit for the prices in that city; and for stones reaching 
Europe, the export duty (13 per cent), the steamer charge, and insur- 
ance must also be added. 

The stones are mostly small, averaging about 1 carat. In a lot of 
nearly a thousand carats’ weight of stones examined by Mr. Furniss 
the largest weighed 3$ carats. About 30 per cent were of the poor 


a Seventeenth Ann. Rept. U. 8. Geol. Survey, pt. 3 (cont.), p. 903. 
b Twentieth Ann. Rept. U. S. Geol. Survey, pt. 6 (cont.), 1899, p. 567. 
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grade, fundos; the rest were good to fair. Other lots gave like results, 
and these are probably average examples. 

The actual output is hard to estimate. The only data are the export 
figures, and these are far below the reality, as the amount thus indi- 
cated for both diamonds and carbons is less than the value of the latter 
alone. This shows that large quantities must leave the country -with- 
out paying duty. All the shipments are to Paris and London. 

The diamonds are exported uncut, though there are several cutting 
establishments in the diamond region and one in Bahia. But there is 
at present little demand for cut stones in the country, a condition dif- 
ferent from that reported in Minas Geraes by Mr. Dawson in 1899, 
but perhaps due to financial depression, as Mr. Furniss believes. 

The carbons are sold in mixed lots, and all sorting is done in Europe. 
So long as this method is maintained, American dealers will continue 
to purchase abroad, at higher cost, rather than in Brazil, where they 
can not obtain selected material, and must take all sorts and sizes of 
carbons together. | 

A recent article in Le Diamant, of Paris, refers to this same sub- 
ject of the difference between miscellaneous and selected carbons, and 
states that in London, which is the principal market, the dealers sell 
unsorted lots, which are of little use to the engineer or the factory 
superintendent, who needs certain sizes and qualities; that Germany 
has lately recognized this fact, and that consequently the Berlin dealers 
are developing a profitable business in assorted carbons. 

With regard to the great carbon masses, although only two are 
usually spoken of, there seem really to be three on record: (1) The 
one of 975 carats found in 1894, which was broken up in Paris and sold 
at less than its cost, $19,300, as stated by Mr. Furniss in his former 
article” referred to above. (2) The greatest piece, found in 1895, 
shown in PI. II, natural size. As to this carbon, a recent letter to 
the Journal of the Society of Arts^ and a subsequent one to the writer 
from J. K. Gulland, esq., of London, furnish precise details. He says: 
* Tt was not broken up in Paris; I broke it up here myself. The 
exact weight was 3,078 carats. I bought the stone on September 19, 
1895, for £6,464 (about $32,000), broke it up into pieces suitable for 
use in diamond drills, and resold the whole at 10 per cent profit. 
* * * Now, it would be worth £26,163 (about $130,815). The 
present price of carbon at the mines (November 17, 1902) * * * is 
£8 10s. to £9 per carat,” for good quality. (3) The third, though 
usually spoken of as the second, is the mass found in 1901. This was 
taken abroad and exhibited at the Düsseldorf Exposition of the same 
year. It is here shown in the accompanying illustrations, Pls. 
III and IV. 'These and the following notes are from the Organ des 


a Twentieth Ann. Rept. U. S. Geol. Survey, pt. 6 (cont.), 1899, p. 567. 
b Journal of the Society of Arts, 1902. 
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Vereins der Bohrtechniker, * Vienna, of April 15, 1902, to which the 
data were furnished by Messrs Joh. Urbanek & Cie., of Frankfurt-am- 
Main. The stone as a whole weighed 7504 carats; the single pieces 
into which it was divided weighed from 3 to 4 carats each. Besides 
its extraordinary size, its quality was remarkably fine, and hence the 
division was very successful, especially with regard to the beautiful sur- 
faces of the separated pieces. The division itself of such a stone is a 
very peculiar task, and requires long experience to achieve a successful 
result. Moreover, the artisan, in order to complete the work properly, 
must needs forget that he is handling a stone worth 100,000 marks 
($23,600). Carbons vary much in hardness, and they can not stand a 
heavy blow or exposure to great heat; a hard blow will often crush 
the stone to fragments, and a great heat may destroy its quality. Of 
great interest is the statement that some samples of carbon used in a 
boring drill were changed, in consequence of the stopping of ‘the 
water current, to a black mass resembling glass (perhaps a graphitic 
material), and so soft as to be easily affected by a file, while the soft 
iron of the borer was hardened to steel. Ilmenite, nigrine, and other 
black minerals are often mistaken for carbon, but they naturally fall 
to pieces the moment the pressure of the drill is applied to them. 


BRITISH GUIANA. 


Further data have appeared as to the diamond discoveries in the 
Upper Mazaruni Valley in British Guiana, ? in the Thirteenth Annual 
Report of the Institute of Mines and Forests of British Guiana on the 
gold, diamond, and forest interests of the colony for 1901-2.° About 
one page is given to the diamond industry, and the facts may be 
summed up as follows: In the year ending June 30, 1902, the number 
of diamonds ‘‘declared” was 132,077, nearly all from the Mazaruni 
district, though 1,414 stones came from the Potaro, and a very few 
from other districts. These occurrences are noted as indicating a 
somewhat wide distribution of the diamond-bearing deposits. Of 
late, stones of somewhat larger size have been found, though most of 
the Guiana stones are quite small. They are spoken of as closely 
similar to those from Diamantina, Brazil, and the suggestion is made 
that careful and extensive search may develop the presence of deep 
deposits, such as some of those in Minas Geraes. 

Machinery is being introduced, and good results are looked for, 
although, as in previous years, the remoteness of the Upper Mazaruni 
Valley and the difficulties of transportation are still great obstacles to 
successful progress. On the other hand, these conditions prevent a 


a Organ des Vereins der Bohrtechniker, 1902, Wien, April 15. 
b Mineral Resources U. S., 1901, U. S. Geol, Survey, 1902, p. 735. 
e Thirteenth Ann. Rept. Institute Mines and Forests of British Guiana, Georgetown, 1902, p. 15. 
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1, Outer haif of the piece, showing a break diagonally across it. 2, reverse (inner) side of 1, showing 
three breaks, making five pieces of the half of the carbon. 
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rush of the undesirable element that has greatly impeded operations 
at some of the gold mines, and thus there is a compensation. 

Plans are under consideration by the Colonial Government for 
opening a road from the terminus of steam navigation at Potaro to 
the still water above the Mazaruni falls, which is already traversed by 
a steam launch. Another proposal is for a light steam or electric 
railroad extending the Caburi road, which has been built for some dis- 
tance above Bartica. This is in the line of United States Consul 
Moulton’s suggestion referred to in the last report of this Bureau. 

No less than twenty-seven companies are engaged in mining, and 
have *“*declared ” diamonds during the year; but only fourteen of these 
have reported over 100 stones. The greater part of the production 
has been by Messrs. Armeny & Fogel, 55,608 stones; the British 
Guiana Company, Limited, 27,557; the Mazaruni Company, Limited, 
26,280, and the Marshall Syndicate, 14,045. The customs returns 
show an export for the year covered, of 9,5223 carats; if the bulk of the 
stones obtained have been exported, their size would appear to average 
only about one-third of a carat. No data are given as to this point. 

The following are the returns supplied by the British Guiana? 
Department of Mines as to diamonds and other precious stones (evi- 
dently nearly all diamonds) produced during the past year, showing 
the monthly output: 


Production of diamonds and precious stones in British Guiana in 1902, by months. 


Month. Number.| Weight. 


Carats. 
RI tina) de M "--——É————— EP: 11, 253 1, 0984 
FODMIATY e AA 12, 403 1,1764 
MATO -——X—— A 14, 020 1, 2614 
A A cA us I LA M UD bo AU e 22,914 |  1,516H 
MA A A dos 10,474 753 
A A REESE 21,042 1, 047 
jpg me cp E I 5,562 881 
AURUSE i-i mene ucc. A esiti arii ice 24, 876 1,3584 
September T- cuo o unser A E A A a 10, 337 5174 
October ui usse A ERA RE A a a 15, 680 TAY, 
INOVODI DOP 2 odo iesu ipu acEeuco^enr ve esud s eteud vede pite EC Mua qus eu des 13, 870 9012 
December 1 A A ees CEN Val AS AAA AN <---| 10,413 95144 


A A a eee ah IA 172,844 | 11,718} 


It thus appears that the 172,844 diamonds give an average of nearly 
15 stones to the carat. 
INDIA. 


The Mining Journal (London) for February 28, 1903, has accounts 
from its correspondents as to gem mining in India. Although that 


a The Mining Journal (London), February 7, 1903. 
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country has been so long renowned in history and tradition as the 
source of gems, little is now being done, save the ruby mining in 
Burma. The diamond industry is practically dead. Work is still 
carried on by the Madras Diamond Company, at Vajrakarur, but no 
output is reported for 1902. In the alluvial mines of the Bundelkund, 
in central India, the last returns were of 169 carats, in 1900. 


BORNEO. 


Diumonds have long been known to exist in southwestern Dorneo, 
in the region of the Landak River near the mouth of the Seran River. 
A piece of so-called serpentine has been there obtained which incloses 
a diamond apparently in its true matrix. The Rajahs of Panembohan 
and Pongerans possess an immense belt studded with diamonds, said 
to be from this district, one stone weighing 67 carats. It is a peculiar 
belief of the natives that the gold and diamonds in the earth are a sort 
of bank, and should be worked only when they themselves need money, 
since they believe that gold and diamonds are always there when they 
desire them. The great Borneo diamond of Mattam, said to weigh 367 
carats, is believed to be from this same region. During the last year 
the entire district has been examined by competent engineers, and an 
effort is now being made to exploit it systematically. 

In the last report^ of this Bureau an abstract was given of the ac- 
count by M. Gascuel of the diamond region of southeastern Borneo. 
[In this abstract the word ** northern" occurs in two places for **south- 
ern" by an error noticed too late for correction.] The account dealt 
principally with the Dandjoe-Irang district and the valley of the Mar- 
tapoera, an affluent of the Barito, but mentions other less-known dis- 
triets in the same portion of the island. A recent article, referred 
to in the Geologisches Centralblatt,? and taken from the Dutch of 
II. E. D. Engelhardt,^ on the Doessonlaender district of southeastern 
Borneo, mentions the occurrence of diamonds and gold along the tribu- 
taries of the Barito, especially on the Mewien and the Djoeloei, left 
and right branches, respectively, of that stream. 


NEW SOUTH WALES. 


Mr. George W. Card, F. G. S., curator and mineralogist of the 
Geological Survey of New South Wales, has recently described very 
fully the eclogite-bearing breccia from the Bingera diamond field,” 
which is of so much interest In its relation to the occurrence of the same 
rare rock in the ** blue ground" of the African diamond mines. This 

a Production of Precious Stones, extract from Mineral Resources U. 8. for 1901, U. S. Geol. Survey, 
1902, pp. 13-19. 

b (Geol. Centralblatt, vol. 2, No. 23, p. 793, December 1, 1902, Leipzig. 

c Bijdragen tot d. Tnal-, Land-, en Volkenkunde v. Ned. Indie, 6 Volgreeks, 8, d. (D. LIT.), 1901, pp. 


179-222, s'Girnvenhage Mart Nijhoff, 
d Records of the Geological Survey of New South Wales, vol. 7, pt. 2, 1902, pp. 29-39, Pls. IX-XI. 
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peculiar breccia has a close resemblance to the diamond-bearing rock 
at Kimberley, and like it, occupies a vertical * pipe” or chimney, 
piercing through sedimentary beds, and is itself traversed by basaltic 
dikes. The locality is at Ruby Hill, 12 miles south of Bingera, and 
has been described by the Government geologist, Mr. E. F. Pittman, 
in the Mineral Resources of New South Wales.^ The occurrence of 
diamonds in this eclogite breccia, or at least in very close association 
with it, and the recent recognition of the same fact in South Africa, 
give it extreme interest. The eclogite occurs in bowlders and frag- 
ments in the intruded basalt and largely in the breccia, from which 
Mr. Card thinks that it may have been taken up by the basalt. The 
breccia consists of pieces, large and small, of melaphyre, claystone, 
and eclogite, embedded in a granular mass composed largely of 
minerals liberated by the decomposition of the latter. The masses of 
eclogite are seen to be altering from without into the greenish earthy 
mass of the decomposing breccia. Of the liberated minerals, pyrope 
garnet is the most abundant, then a green pyroxene, a little feldspar, 
occasional quartz, pleonaste, zircon, and perhaps cyanite. There is 
much secondary calcite and some magnetite. The whole is singularly 
like the African mixture. 

Mr. Card goes into a detailed discussion of the modes of occurrence 
of all the components both of the eclogite itself and of the basalt and 
the breccia containing it, and also of their processes and products of 
alteration, illustrated with plates of microscopic sections. The paper 
is one of great interest both as a study of alterations in a rare rock 
and in connection with the recent views of Professors Bonney and 
Crookes on an eclogite source for the Kimberley diamonds. 

Within the last few years quite extended discoveries of diamonds 
have been made in New South Wales, and considerable work has been 
done by individuals and by comi But the diamonds, though 
brilliant and remarkably hard, are all small, and the Australian yield 
can not therefore become of great importance. The modes of occur- 
rence, however, are interesting. The mining region is somewhat 
extensive, and there are half a dozen principal centers or “fields” 
located in the northern central part of New South Wales, chiefly in 
the counties of Hardinge and Murchison, a little north of south lati- 
tude 30, and in about longitude 151 east. 

In most of. these fields the occurrence is much like that familiar in 
California, in old river gravels which have been covered and protected 
from erosion by flows of Tertiary basalt. The diamonds are scattered 
more or less abundantly through these old gravel beds, with gold, 
stream tin, and various mincrals often found in such associations; and 
occasionally the gravel is cemented by iron oxide into a sort of con- 
glomerate, recalling the Brazilian cascalho; but there is no indication 


a Mineral Resources of Ne w Sovch Wales for 1901, pp. 292-295. 
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of the original source. At one or two points, however, they have 
recently been traced to outcrops of a volcanic breccia, closely resem- 
bling the African. This is the case at the Ruby Hill mine, about 12 
miles south of Bingera, and is also reported at the Mittagong mine, 
though the latter has not been much investigated." As in Africa, dikes 
of basalt are found traversing the breccia. The point of especial 
interest, however, is the fact that in the breccia, and also in the dikes, 
occur pieces and irregular masses of the same rare and hard rock, 
eclogite, above referred ‘o in connection with the latest phases of the 
discussion as to the source of the African diamonds. It does not 
appear that any diamonds have yet been detected in this material 
itself; but its presence under similar circumstances is of great interest, 
and gives hope of light being shed on the whole question by fuller and 
further investigation. 
QUEENSLAND. 


The diamond discoveries in New South Wales have been repeatedly 
noted in former reports of this Bureau, but no diamonds have been 
found in the adjoining province of Queensland until quite recently, 
when a single crystal has been obtained and a few others are reported.^ 
The stone was found in the **sapphire wash” of the Anakie sapphire 
district, elsewhere described in this report (p. 35), at a point in its east- 
ern portion a little south of Policeman Creek. The sapphire miners 
have been in the habit of mixing a few pale and off-colored stones in the 
lots that they sold, and an investigation as to this was undertaken by 
the Queensland Geological Survey. The diamond, unrecognized and 
taken for a white sapphire, was found among a group of such off-colored 
stones shown to Mr. Dunstan of the survey, by Mr. McCrystal, who 
operates the claim where it was found. He thinks that other similar 
stones have been sent away by the miners as of little value. The dia- 
mond is a crystal of 14 carats, flawless and colorless, and in form is an 
octahedron, with faces of the trisoctahedron and hexoctahedron. It 
was found at the bottom of the layer of sapphire wash, which was 
clayey and full of bowlders, and which contained also blue and green 
sapphires, corundum, pleonaste, zircon, and quartz pebbles. The 
sapphires are believed to have come from a basalt, which spread over 
much of the region in Tertiary time, but is now largely decomposed, 
save as it forms the capping of some scattered high hills. The coun- 
try rock beneath consists of very ancient schists and granites. Nothing 
can be judged as to the source of the diamond as yet, and it seems 
pretty clear that there is no frequent or important diamond occur- 
rence in this region. 


a Pittman, Mineral Resources New South Wales, 1901, pp. 392-395. 
b Dunstan, B., Report on the Sapphire Fields of Anakie: Queensland Geol. Survey, Brisbane, 1902, 
p. 19, and Pl. II, fig. 10. 
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SIBERIA. 


Two small diamonds have lately been obtained from new localities 
in Siberia, in the alluvial gold mines of northern Taiga, department of 
Yenisei. The first was discovered in 1897 in the gold mine of Baladin, 
on the Melnitschnaia, a tributary of the Pit River, itself a right-hand 
affluent of the Yenisei.^ The second has been described in two or 
three articles by P. Jeremejev? and L. Jascewski,* with some dispute 
as to the precise locality, but it is from one of the gold mines of the 
same neighborhood. This is a colorless, transparent crystal, flattened 
in form and twinned in structure, weighing but 0.13 gram. Its 
crystallography is given in detail by Jascewski in his article. 

An * Index of Minerals which occur in the Mining Districts of the 
Ural Mountains” has been published by W. P. Yarkov.* In this paper 
diamonds are mentioned as found in the mine of the Chariton Mining 
Company on the river Dankowka (a tributary of the Serebrianaja), 
about 3 miles from the Serebrjanovski factory, and at the Nikolai- 
Swjatitelski mine on the river Issa (district of Goro-Blagodad). Their 
occurrence is not described, but it is presumable that they are found 
in connection with gold placers; and as nothing is said of their size or 
frequency, they are doubtless small and rare. Microscopic diamonds 
were also recognized as long ago as 1871 by Prof. P. W. Jeremejev, 
from the Schischim Mountain, near the Kusinski works (district of 
Zlatoust), but their interest is purely scientific and in no wise practical. 

As to the finding of diamonds in the Ural region, moreover, a recent 
article by N. W yssotzky on the gold mines of the Kotschkar district, ¢ 
mentions them as sometimes occurring with gold in the sands, together 
with topaz, beryl, chrysoberyl, euclase, chrysolite, garnet, tourmaline, 
cyanite, rutile, corundum, and smoky and amethystine quartz. 

The occurrence of the diamond in the Ural country was for a long 
time questioned, but at various times for seventy years past small 
diamonds bave been found in or in close proximity to the platinum 
and gold washings of the Ural Mountains. Some two hundred stones 
have been obtained hereabouts, but all of small size. A description of 
these occurrences has been given by the writer in the Journal of the 
Franklin Institute./ 

In a collection at Nijni-Tagilsk the writer saw a small white crystal 
weighing one-third of a carat, a twinned hexoctahedron, which was 
pronounced phenacite by a local mincralogist, who had taken its spe- 


a Glinka, Verh. Russ. min. Ges. St. Petersburg, (2), vol. 35, 1897, Prot., p. 75. 

b Bull. Acad. Sci. St.-Pétersbourg, (5), vol. 9, 1898, Prot., pp. xiv, xv; Russ. Auszug in: Verh. Russ, 
min. Ges. (2), vol. 36, 1899, Prot., p. 34. 

c Verh. Russ. min. Ges., (2), vol. 36, 1899, Prot., pp. 42, 43. 

d Bull. Ural Soc. Nat. Scí., Ekaterinbourg, vol, 22, 1901, pp. 26-36. 

e Centralblatt für Mineralogie, Geologie und Paleontologie, No. 11, 1902, Stuttgart, pp. 345-316. 

f Jour. Franklin Inst., 1898, p. ?3. 
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cific gravity, but which the writer identified as a small opalescent 
white diamond, similar to those from the Bagagem mines in Brazil. 
It was found in a small brook near the village of Kalstchi.^ The 
existence of pyrope garnets here and their frequent finding seem to 
favor the theory of the presence of diamonds, although some of the 
Russians believe that the man who found the diamonds for Humboldt 
had really deceived him. The pyropes, however, are frequently asso- 
ciated with diamonds, and to a certain extent would suggest their 
occurrence. 

The California diamond district in Trinity and Del Norte counties— 
the Del Norte-Smith River occurrence—presents a resemblance to this 
Ural region in the great frequency of platiniferous and chromiferous 
gold sands in upper California, Oregon, and northward, which would 
suggest the advisability of further search for diamonds. Very minute 
diamonds have been found in these sands, but it is possible that larger 
ones may be encountered. In this connection it is well to recall Prof. 
J. F. Kemp’s statement that ‘‘minerals associated with the platinum 
nuggets are the familiar ones which have been so frequently studied 
in connection with the much more abundant gold-bearing placers. The 
commonest onesare gold, silver, copper, iridosmine, and other members 
of the platinum group—chromite, magnetite, menaccanite, garnet, 
zircon, rutile, small diamonds, topaz, quartz, cassiterite, pyrite, and 
epidote. Almost any mineral of high specific gravity which is com- 
monly met in rocks may be expected to appear in the pannings.” ? 
Hence it is advisable to look for the heavier gem minerals, including . 
the diamond, in the tailings of platinum washings. 

Norr. —With regard to the discovery of a single diamond in Bohe- 
mia, in connection with the pyrope garnets at Dlaschowitz, see under 
Pyrope, Bohemia and Saxony, p. 838. 


a Jour. Franklin Inst., September, 1898, pp. 23-24. 
b Bull. U. S. Geol. Survey No. 193, 1902, p. 26. 
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CORUNDUM GEMS. 


SAPPHIRE. 
MONTANA. 


The sapphire locality on Cottonwood Creek, Montana, noticed in 
the report of this Bureau for 1896," has recently been investigated by 
Mr. J. M. Jamieson, and in June, 1902, he discovered, at the head of 
the main fork of Dry Cottonwood Creek, the source from which the 
sapphires of that locality were derived. He does not state the char- 
acter of the rock, which is doubtless an igneous dike, but says that it 
is a ledge some 200 feet wide, traceable for 3,000 feet, and contains 
sapphires and garnets. Little development has yet been made, the 
deepest cut being about 8 feet, but Mr. Jamieson proposes to exploit 
the locality further very soon. He states that sapphires were found 
in the bed of the creek about thirteen vears ago (1889), but that the 
ground along the creek was too flat for placer mining. Interest was 
revived, however, and some little work done, when the other Montana 
localities, at Yogo Gulch and Rock Creek, began to attract notice. 
Nothing important has thus far been done on Dry Cottonwood Creek. 


QUEENSLAND. 


The occurrence of sapphire-bearing deposits in Queensland has been 
known for over twenty years, but only lately have they begun to 
attract attention. A report was published concerning them in 1892, 
by Dr. R. L. Jack,? and an extended account has recently appeared, 
by Mr. B. Dunstan, assistant Government geologist of Queensland.* 

The location of these deposits, which are best reached from Anakie 
station on the Central Railway, is between south latitude 23° and 
239 30', west of longitude 148? east, and east of the Drummond Range 
of mountains, which runs a little west of north, leaving the great 
dividing range of central Australia, that trends north toward Cape 
York Peninsula, at about latitude 26? and longitude 1479. 

The deposits are in an ancient alluvium, and occur chiefly in lines 
or bands parallel to the present water courses but somewhat above 
them. "These slightly elevated ridges are old stream gravels which 
present a curious likeness and unlikeness to the ancient gold gravels 
of California. Like them, they represent former valleys filled by 
basaltie flows, but, in contrast to them, the gravel consists largely of 
the decomposed basalt, the matrix of the sapphires, which has been 
almost completely removed by disintegration and does not form a pro- 

a Eighteenth Ann. Rent. U. S. Geol. Survey, pt. 5, 1897, p. 22. 

bJuck, R. L., Report on Sapphire Deposits and Gold and Silver Mines near Withersfield; Brisbane, 

1892. 


c Dunstan, B., The Sapphire Fields of Anakie, 26 pp., with maps and plates; Geol. Survey Queens- 
land, 1902. 
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tecting cap. The protecting element has been supplied by bowlders 
and masses of an extremely hard siliceous rock of Cretaceous age that 
partly filled these valleys prior to the basaltic flow, and this covering, 
though broken up and strewn along the valleys, has even then so resisted 
wear as to preserve, between and beneath its broken masses, the sap- 
phire alluvium of the decomposed basalt from entire removal. The 
miners look upon these bowlders of “ billy," as they call it, as a sure 
sign of sapphires, and even as the source whence they are derived. 

The sapphires themselves occur in a variety of crystalline forms, 
which are illustrated in the plates, and in many shades and hues of 
color, but not in the deep reds and blues most prized for jewelry. 
Greens, yellows, and light blues, with much dichroism, are frequent, 
and many of them are very beautiful. In this variety of delicate and 
peculiar colors they resemble the sapphires of Rock Creek, Montana. 
Mr. Dunstan believes if they were more freely announced as Aus- 
tralian -stones, and their peculiar features were emphasized as such, 
that they would soon command interest and acceptance, instead of the 
doubtful and partial favor that they have thus far had when brought 
into competition with gems of more conventional color from old and 
standard localities. 

An interesting account is given, illustrated by a peculiar colored 
plate, as to the influence of strongly marked dichroism on the colors 
of gems, according to the direction in which the “‘table” or face is 
eut. The plate shows the widely different hues obtainable from the 
same crystal in this manner—a point of extreme importance to the 
lapidary and gem dealer. He suggests the advantage of a more gen- 
eral use of the dichroscope by those engaged in such business, and 
figures and describes a simple form of the instrument. This pleoch- 
roism is marked in the blue Anakie sapphires, is less so in the green 
ones, and is not observable in the yellow. 

The colors found are carefully described, and Mr. Dunstan proposes 
the name Oriental peridot, instead of Oriental emerald, for the deeper 
green stones, and Oriental chrysoberyl for the light yellowish greens. 
The blues vary much in depth of color, but the real cornflower tint is 
not found. Red is very rare, and the purple (Oriental amethyst) also, 
but sometimes very fine. 

The sapphire wash is usually a more or less clayey material, with 
bowlders of basalt and “billy,” and is sometimes overlain by more 
recent alluvium. Many minerals occur with the sapphires, notably 
pleonaste and zircons, the latter sometimes of gem quality. One 
diamond was found, elsewhere described in this report. The sapphires 
are obtained in much the same way as gold, only that sieves are used 
instead of the pan. The coarser gravel and the fine material are thus 
removed, either by washing or jigging, according as water is accessible 


a Mineral Resources U. S. for 1900, U. S. Geol. Survey, 1901. 
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or not, and the smaller gravel picked over for sapphires by hand. Dr. 
Jack, in his former report, stated that he obtained from a ton anda 
half of wash dirt ** 254 stones of from 3 to 179 carats each, and weigh- 
ing in all 3,289 carats.” This would give nearly 13 carats as the average 
weight. Mr. Dunstan, however, thinks this much overestimated, and 
has hardly found even one-half of such results. 

Values and statistics are difficult to obtain. From one hundred to 
two hundred men are working throughout the region, with the fluctu- 
ating success of prospectors and pioneers. The gems, too, are variable 
in value, from not having yet been ‘‘ standardized,” and hence are not 
like gold, the amount of which obtained by a day’s work is at once 
easily estimated at fixed rates. Mr. Dunstan judges that the amount 
realized thus far by the miners for stones sent from the Anakie fields 
may be about £10,000. He regards the prospects for permanent 
production as being very good. Much of the country is yet unex- 
plored, and new discoveries are constantly being made. 


CORUNDUM. 
CONNECTICUT. 


Corundum with carbon.—A singular occurrence of corundum asso- 
ciated with carbonaceous matter is reported at Barkhamsted, Conn., 
by Prof. B. K. Emerson, of Amherst College, in the American Jour- 
nal of Science for September, 1902.¢ The corundum forms a hed 
between 2 and 3 inches thick, very pure, dark blue or blue-black in 
color, with occasional patches of pistachio green. It is granular, 
glistening, and resembles the emery of Ceylon. The specific gravity 
is 3.04. When magnified it is seen to consist of elongated grains. 
Through it are scattered small, stout prisms of cyanite, and it is densely 
penetrated with a coaly substance intimately mingled with the corun- 
dum in trains and rounded balls. ‘‘ This carbonaceous matter,” says 
Professor Emerson, ‘‘ has been evidently introduced in an oily or tarry 
condition, and has been inspissated in place; and the abundant graphitic 
matter in the garnet” (see under Essonite, p. 42) “gives indication 
of the same origin.” This corundum occurs in association with 
cyanitic mica-schist and fibrolite gneiss at Barkhamsted, Conn., where 
the latter rock carries the singular graphite-coated garnets described 
on page 42. | 

RUBY. 


BURMA. 


A recent article on Burman ruby mines, by G. Eisfelder,^ develops 
little beyond what had already been given by English writers. He 


a Am. Jour. Sci., 4th ser., vol. 14, No. 81, pp. 235-236. 
b Burma ruby mining: Berg- und hüttenm. Zeit., No. 1, 1902, pp. 1-8. 
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regards the old Mogok region of Upper Burma as still the most 
important, more so than the ruby mines of the Nanyadeik precinct in 
the Myit Kyina district, or those near the Sagiu-mount in the Mandole 
precinct. The rubies are found in a mass called by the natives ** byon ” 
(clay), considered by C. Barrington Brown and Professor Judd? to be a 
residual product of decomposed crystalline marble, which contains 
also sapphires, spinels, and tourmalines. The marble, mostly co^rse 
granular, is supposed to be developed by contact metamorphism fı om 
a dolomitic limestone, which belongs, as Professor Noetling has stated, 
to the Upper Carboniferous. Limestone of this kind is found in many 
places unaltered, while at other points it appears changed into marble 
from penetration by eruptive rocks. The clay containing precious 
stones mixed with sand is found lving on the sides of the valley, and 
also occupies large depressions sometimes to the extent of a kilometer, 
which frequently penetrate the limestone itself as cavities. The same 
name (byon) is also applied to the ruby-bearing gravel bed underlying 
the alluvial deposits throughout a large extent of the Mogok Valley. 

Rubies are the only important gem product of India at present, and 
these are confined to Upper Burma. In the Mogok Valley the Burma 
Ruby Mining Company, Limited, is at work actively, and has pro- 
duced 210,784 carats of rubies, 9,786 of sapphires, and 10,241 of spi- 
nels, as the output of 1902. The workings are open excavations to 
and into the ruby-bearing gravel to a depth of 50 feet, and present a 
resemblance to the early stages of the Kimberley diamond mines, 
though of course the conditions of occurrence are widely different. 
The ** byon” or gem gravel is raised to the surface by endless-rope 
haulage, crushed in rotary pans, and the gems finally separated by 
pulsators and hand picking. It seems remarkable that the company 
has not introduced the grease separator, which has proved so effective 
in place of hand picking at the African mines. Besides these large 
workings of the company, a number of small ones are let to natives, 
who pay a royalty on the product. In view of the case with which 
valuable gems are secreted, this can hardly be a profitable arrango- 
ment for the company, but it is probably maintained chiefly as a con- 
ciliation to the native interests, as prior to the British occupation the 
natives had worked the alluvial deposits for generations and regarded 
it as a right. 

A writer in the Allahabad Pioneer Mail points out that fuel in the 
vicinity of the Burma ruby mines has now become exceedingly scarce, 
and has to be brought from a considerable distance. In the near 
future it is probable that an electric plant will be introduced, as exten- 
sive water power exists to furnish an abundance of electricity should 


a The rubies of Burma and associated minerals: Trans. Royal Soc, of London, vol. 187, A, pp. 151- 
228; Seventeenth Ann. Rept. U. S. Geol. Survey, pt. 3, 1895, pp. 905-907; and Eighteenth Ann, Rept 
U. S. Geol. Survey, pt. 5, 1596, pp. 19, 20. 
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it be desired. The Mogok ruby district is by no means exhausted, 
but new regions have also been discovered, notably in the Chin coun- 
try some miles to the southwest, and it is believed that this district 
will prove as important a factor in ruby production as that of Mogok 
itself. 

Ruby trade in Burma.—A recent article in Le Diamant, Paris, 1902, 
gives accounts of the Durman ruby trade and of the native cutting. 
The estimated value of rubies sold annually in Mandalay amounts to 
$1,000,000 (30 lakhs of rupees). The leading gem dealers of Amster- 
dam and of Paris have agents who deal directly with the Shans, and 
the finest rubies are destined for the French capital. The traffic is 
conducted in peculiar ways, very interesting to the foreign observer. 
Certain conditions are rigorously maintained, as to the time of day for 
examination and purchase, and a system of signs for bargaining and 
agreement. 

In examining rubies, the Shans never use artificial light, holding 
that full sunlight alone can bring out perfectly the color and brilliancy 
of the gems. Sales must therefore take place between the hours of 
9 and 3, and the sky must be clear. 

The purchaser, placed near a window, has before him a large copper 
plate. The sellers come to him one by one, and each empties upon 
the plate his little bag of rubies. The purchaser proceeds to arrange 
them for valuation in a number of small heaps. The first division is 
into three grades, according to size: (1) Those of 3 grains or less; (2) 3 
to 6 grains; (3) 6 to 10 grains; any larger stones are set aside to be 
valued separately. 

Each of these groups is again divided into three, according to color, 
the first quality being called extra red, the second pale, the third 
dark, or poorly colored. <A further division is made, again into three 
grades, according to shape: (1) Those which will cut well; (2) those 
that will lose more than half their weight; (3) those that can not be 
cut, but only polished (rounded). There are thus 27 grades in all, 
besides the larger rubies that are estimated singly. 

The bright copper plate has a curious use; the sunlight reflected 
from it through the stones brings out a color effect with true rubies 
different from that with red spinels and tourmalines, which are thus 
easily separated. | 

The buyer and seller then go through a very peculiar method of 
bargaining by signs, or rather grips, in perfect silence. After agree- 
ing on the fairness of the classifications, they join their right hands, 
covered with a handkerchief or a flap of a garment, and by grasps and 
pressures, mutually understood among all these dealers, they make, 
modify, and accept proposals. The hands are then brought out, and 
the prices are recorded. 

The larger single stones are valued according to color and shape for 
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cutting, the very fine ones bringing high prices. A ruby of 364 carats 
from the Mogok mine some years ago brought 90,000 rupees ($30,000) 
at Calcutta. 

Cutting is an important industry at Mandalay, and the Burmese 
workmen have remarkable skill, especially in avoiding loss in weight. 
European cutting they consider very wasteful, and at Mandalay a man 
would not be employed who sacrificed more than one-fourth of a ruby, 
while at Antwerp a loss of two-thirds is not uncommon. The tools are 
extremely simple. The stone is first shaped with a small steel chisel 
and wooden mallet, as far as possible according to its cleavage. The 
facets are then ground and polished ona copper wheel with ruby dust, 
the stone being held with wax or lac on a curved piece of ox-horn. A 
month or six weeks may be occupied in cutting and polishing a ruby 
of 1 carat. 

The pale stones, cut rounded (cabochon) with a concave base, are 
much used for ornamental work, especially upon gold vessels. The 
luster of the gold beneath appears to enrich and darken the ruby and 
give it the true pigeon's-blood color. 


PORNEO. 


Ruby and sapphire corundum are reported as occurring in Borneo, 
in an article by Fr. W. Voit from geological and mining notes in the 
eastern part of that island. They are found in small pieces, asso- 
ciated with gold, in the beds of mountain streams tributary to the 
Pasir River in the sultanry of that name. It is notable that the asso- 
ciated gold occurs only in the lower portions of these little rivers, and 
in wire-like and **toothed" (crystalline) forms, not rolled, a fact indic- 
ative of a near source; but no particulars are given as to the corundum. 


RUBY UNDER ULTRA VIOLET LIGHT. 


In 1902 M. Chaumet read a paper before the Académie des Sciences 
de l'Institut, Paris, concerning an important result attained with rubies 
by experimentation with violet light similar to that tried on diamonds, 
as already mentioned. The Burmese rubies have a higher value than 
those of Siam, although in outward aspect they differ so slightly that 
even experts may easily fail to distinguish them, and no precise defini- 
tion of their difference can be given. The radiograph affords no aid, 
but M. Chaumet finds a marked distinction under the action of violet 
light. The Siamese rubies allow the violet rays to traverse them, with 
little or no fluorescent effect; but the Burmese stones all fluoresce 
markedly and present a vivid red glow. By this means the gems 
from the two sources, however mingled, may be easily separated. 
Dr. Charles Baskerville and the writer are examining all the gems of 
the Morgan collection with this light, the Roentgen rays, and radium. 


a Berg- und hüttenm. Zeit., Nos. 38, 39, 1902, pp. 445-459. 
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BERYL AND EUCLASE. 


SIBERIA. 


N. Orlow describes a new locality of beryl in eastern Siberia, near 
the Mongolian frontier, on a tributary of the Yasakin River.“ The 
beryl occurs in veins of pegmatite, which, at the point where the beryl 
is found, pass into a mica schist. The crystallography of the beryl 
is described, and some optical anomalies noted, which the author 
attributes to an intermixture of euclase, as indicated by analysis, to 
an extent of about one-fifth. This cuclase admixture appears to 
increase from the central portion of the crystals, where it forms only 
one-fifteenth part, toward the exterior, where it seems to constitute 
an outer zone, which is optically biaxial, while the central portion is 
normal. 

GERMAN EAST AFRICA. 


W. Bornhardt and B. Kuhn" mention beryl in long light-green 
crystals, occurring in pegmatite, in the district of Namaputa on the 
Muiti River, tributary of the Rovuma, in German East Africa. 


TOPAZ. 


WEST AUSTRALIA. 


A remarkable discovery of topaz has been announced by Mr. E. S. 
Simpson, mineralogist to the Geological Survey of West Australia,” 
and fuller particulars are given in a subsequent letter to the writer. 
The locality is in the Coolgardie gold field, and near the town of Lon- 
donderry; the occurrence is in a dike of very coarse pegmatite, trav- 
ersing amphibolite rock. The composition of the pegmatite is peculiar 
in that the mica is mainly lepidolite, and that topaz is present in large 
amount. The lepidolite is of amethystine tint, and has been found in 
sheets up to a foot square, or even more. Analysis shows it to be a 
true lepidolite, but almost anhydrous, and with rather less potash and 
with more soda and lithia than usual. The topaz is described by Mr. 
Simpson, in his letter, as in enormous rude crystals, up to 6 feet long 
and 24 fect across. The rock has been disturbed and broken by subse- 
quent geological action, so that the minerals are much fractured and 
crushed, and the topaz crystals have been rendered white and opaque 
on the exterior and along numerous cracks and fissures. Within they 
are pale blue and transparent, but so much broken that only small 

a Verh. Russ. min. Ges. (2), vol. 37, 1899, Prot., pp. 48-49. 
bBornhardt, W., Zur Oberflichengestaltung und Geologie Dentsch-Ostafrikas, Berlin, 1900 (cf. 
Zeitschr. f. Krystall. u. Miner., vol. 36, pt. 4, Leipzig, 1902, pp. 420, 421). 


cSimpson, Edward L., Bull. Western Australia Geol. Survey No. 6, $vo., 59 pp., and plates; Perth, 
1902. 
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pieces of gem-material are procurable; these are so light in color as 
to appear like clear white topazes. Mr. Simpson hopes that perhaps 
further opening of the rock may reveal material in better condition. 
An analysis Is given, which shows the mineral to have the composition 
of a normal topaz. 


ZIRCON. 


QUEENSLAND. 


Zircons, usually small, but sometimes of gem quality and good size, 
are found with the sapphires, elsewhere described (see p. 34), in the 
ancient. alluvium, the sapphire wash, of central Queensland.?^ Some 
of them are colorless, with brilliant luster and rounded faces, and 
have quite naturally been mistaken for diamonds, but the majority 
are of various shades of brown and red. One large, red piece yielded 
a eut “hyacinth” of 15 carats, but those uniting size, transparency, 
and rich color are scarce. 

Zircon, in regard to its color, has long been known to be sensitive 
both to heat and to sunlight, and the statements made in the report of 
Mr. Dunstan are of special interest in this respect, as definite accounts 
from a new locality. He says that these color changes are very 
marked in some of the zircons of the Anakie district, so that paling of 
tint is caused sometimes in stones that have been carried about in the 
pockets of miners, apparently by the mere warmth of the body, and 
that gentle heating is actually resorted to in order to render lighter 
the tint of zircons that are too dark. If the heat is slight, the former 
color may return as the stone cools; if too strong, the stone is decolor- 
ized entirely and permanently. The change may affect only the depth 
of color, but it usually renders the reds more or less brown. A remark- 
able fact, however, is that no such effects are produced, according to 
Mr. Dunstan, by the heat employed by lapidarics in cementing gem 
zircons to the holder for cutting and polishing, nor by the heat of the 
friction involved in those processes, though to this last point he does 
not refer directly. 

Insolation also changes the color, but its effect is usually temporary, 
the original tint returning. One very interesting case 1s noted, that 
of a stone decolorized by heat, which partially regained its color after 
exposure to sunshine. 

The whole subject of the effect of heat and sunlight on color is one 
deserving a careful scientific investigation, which has never been made. 
It would furnish a most interesting field for study and experiment, 
hoth as to zircons and as to other gem stones. 


aDunstan, B., The Sapphire Fields of Anakie: Geol, Survey, Queensland, Brisbane, 1902. 
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GARNET. 


ESSONITE. 
CONNECTICUT. 


Prof. B. K. Emerson, in the American Journal of Science for Sep- 
tember, 1902,“ describes a very peculiar occurrence of essonite garnet, 
partly coated and penctrated with graphite, at Barkhamsted, Conn. 
The garnets form a surface-layer on a bed of fibrolitic gneiss, and 
appear as large dodecahedral crystals, as much as 2 inches in diameter, 
much grown together. The faces are dull and cavernous, sometimes 
inclosing grains of calcite, and Professor Emerson thinks that the crys- 
tals developed from the gneiss surface into an overlying bed of calcite, 
since removed by erosion. In color they are pale yellowish, largely 
weathered to gray, and more or less covered or blotched with dull 
black graphite. This graphite stain extends below the surface for 
about half an inch, and there ceases abruptly, the plane frequently | 
passing through the middle of the crystals of garnet; the graphite 
also runs farther into streaks and wedges. The real essonite is little 
more than an exterior zone or shell, however, the mass of the crys- 
tals proving under the microscope to be largely composed of a mix- 
ture of wollastonite, calcite, quartz grains, and diopside. The whole 
occurrence is very peculiar. 


RHODOLITE. 
NORTH CAROLINA. 


The beautiful rhodolite garnet of Cowee Valley, in Macon County, 
N. C., has been extensively worked during the last year, the total 
output being estimated at $1,500, as against $27,000 in 1901. Mr. 
William E. Hidden, who has been actively interested in the develop- 
ment of the rhodolite, states that larger single pieces of it have been 
obtained than at any time before—one of 59 carats, the largest pre- 
viously reported having been 23, 98, and 43 carats. 


PYROPE. 
. ARIZONA AND NEW MEXICO. 


Pyrope garnets of fine quality are found at several localities in New 
Mexico and Arizona, and have been referred to in previous reports of 
this Bureau. The principal locality in New Mexico is on the Navajo Res- 
ervation, and the finest large specimen from there is the property of 
Mr. W. T. Kaufman, of Marquette, Mich. Itis more than half an inch 
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in diameter, weighs 11} carats, and has a magnificent red color, equal 
to any garnet that the writer has seen from any locality. They are 
also found at some places in northern Arizona, and one of the finest, 
from near Fort Defiance, was figured by the author several years ago. 
They occur loose in or near the surface, and are gathered by Indians, 
soldiers, and cowboys, principally from around ant hills and scorpion 
holes, where they are brought up and thrown out by the insects. 
Their source is doubtless in peridotite rocks, weathered out in the 
decomposition of the outcrops. 


BOHEMIA AND SAXONY. 


The Bohemian garnet beds and the alluvial gems of the Seufzer- 
gründel near Hinterhermsdorf, Saxony, have been described by Dr. 
I. H. Oehmichen in an article on ** Die böhmischen Granatlagerstütten 
und die Edelsteinseife des Seufzergründels bei Hinterhermsdorf in 
Sachsen." ^ 

The Bohemian garnets occur on the southern slope of the central 
chain of the Bohemian Mountains, either in genuine alluvial deposits 
(at Chodolitz, Podseditz, Chrastian, Triblitz), or in a decomposed 
peridotite (at Meronitz), or in tufa, breccia, and fragmental rocks (at 
Linhorka Hill, near’ Starry). At the first two places mentioned, the 
garnets belong probably to the latest stage of the Tertiary period. 
The basins containing garnets occupy an area of 70 square kilometers 
and extend in different directions. In the basins fragments of basalt 
are the rock chiefly found, but there occur also gneiss, granulite with 
garnet and cyanite, granite, mica-schist with garnet crystals (110) up 
to 2 centimeters in diameter, serpentine with pyrope not infrequently, 
porphyry, Pliner clay, and Tertiary sandstone. The garnet is asso- 
ciated in these basins with the following minerals: Zircon, in reddish- 
brown to yellow-brown crystals with rounded faces (111); (110) (111); 
(100) (111); spinel (ceylonite), spherical granules scarcely red in color; 
corundum (sapphire and ruby), in angular fragments, rounded gran- 
ules and crystals of pyramidal aspect; cvanite, less frequently; tour- 
maline, in small black prisms; olivine, in rounded, mostly crisp, 
granules and small crystals; quartz; opal; calcite; aragonite; barite; 
magnetite; brown iron ore, partly pseudomorphous after iron pyrites; 
augite and hornblende in crystals and fragments of typical basaltic 
character, and moldavite.^ Former reports on the occurrence of 
topaz, bronzite, and titanite could not be verified by Herr Oehmichen. 

Mention is made of the finding of a diamond at Dlaschkowitz. On 
the basis of oral communications by Dr. Vrba to Dr. R. Beck, the 


a Gems and Precious Stones of the United States, 1592, Pl. III, fig. A. 
b Zeitschr. f. prakt. Geol., 1900, vol. 8, pp. 1-16. 
c Zeitsclir. f. prakt. Geol., 1900, vol. 33, p. 649-850. 
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features of this diumond must be deemed entirely different from those 
of the India and Brazil diamonds, and hence it was considered to be 
the only representative of a special type. The origin and finding of 
this same diamond were fully described by the author after a visit to 
the garnet fields of Bohemia, when he saw the stone in the great col- 
lection of the University of Prague in 1891. He was then, and is 
still, fully convinced of the Bohemian source of this diamond.“ 

. The conglomerates containing garnet near Meronitz are treated of 
by Dr. Oehmichen on the foundation of earlier reports on that sub- 
ject. Of the genesis of the garnet beds he gives a detailed account, 
indicating that the garnets came from an olivine rock, probably 
lherzolyte, and that they were brought up by a volcanic eruption 
which formed the hill called Linhorka, near Starry. In the tufas sur- 
rounding the hill occur nearly all the minerals and conglomerates 
containing garnets. From that tufa the minerals have been trans- 
ported to the diluvial basins. 

The alluvial gems in the Seufzergründel near Hinterhermsdorf 
(** Süchsische Schweitz") have some likeness to the Bohemian garnets 
of the alluvial deposits. In the little valley or basin are frequently 
found sand layers containing unusually large quantities of magnetic 
iron ore, and also magnetic iron associated with titanite; besides 
these there are also fragments of hornblende, augite, bronzite, diop- 
side, zircon up to 7 millimeters in size, cevlonite, and corundum. As 
matrix there occurs in these sand masses some glassy basalt containing 
olivine and hornblende, and an associated breccia. In the latter occur 
peculiar inclusions showing a gabbro-like structure, and sometimes 
products of basalt, which have been cooled and solidified in the depths 
of the earth. From the basalt and the breccia is probably derived the 
alluvium, and from the gabbro-like rocks originally came the larger 
part of the spinels. 

For a recent statement as to the falling off in the Bohemian gurnet 
industry for some years past, see page 70. 


ALMANDITE. 
GERMAN EAST AFRICA. 


A brief notice of the discovery of almandite in German East Africa 
appeared in the last report of this Bureau.? 

Dr. A. Miethe, professor in the technical high school at Charlotten- 
burg and director of the photochemical department of the same 
school, sent a highly appreciative letter to Mr. Fred. Marquordt, 

a Kinz, George F., The garnet fields of Bohemia: Trans. Am. Inst. Min. Eng., 189, Feb. meet- 


ing, Sup., pp. 1-9, with map. 
b Mineral Resources U. S. for 1901, U S. Geol. Survey, 1902, p. 746. 
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owner of the garnet mines in Luisenfeld, in Linde-Hinterland, Ger- 
man East Africa, expressing his pleasure in being able, after careful 
examination, to communicate a favorable report, especially as Germany 
has not many of the precious stones. The letter” states that the 
German East African garnets are next in rank to the so-called rubies 
of the Cape, which occur, together with diamonds, in the Kimberley 
mine and in the other African diamond diggings. <A careful com- 
parison of these latter shows their close likeness to those of German 
East Africa. But in Luisenfeld there have not been found stones 
of white, vellow, or brown color, like the majoritv of those found 
at Kimberley. The choice cut stones made by order of Dr. Miethe 
from the pieces sent to him for examination, show the exceedingly 
fine quality of the rough material. The luster is very beautiful, 
exceeding that of the Indian and Bohemian garnets, and even of those 
from Arizona. The color of the stones is a pure carmine. The gar- 
nets from Luisenfeld have also the rare quality of not changing color 
in the evening; the tint does not darken, but the play of color seems 
more beautiful in gaslight than in sunlight. The average color of 
single stones is comparatively light. This is an advantage, because it 
is consequently possible to cut larger gems having more brilliant 
effects. The Cape rubies have been found only in small pieces; but 
in Luisenfeld the rough material is of much larger size, and after 
cutting it shows no flaws. To Dr. Miethe as an expert was sent for 
examination a perfectly regular cut stone, absolutely faultless, of 
admirable color, 15 carats in weight. In view of these facts, it is evi- 
dent that the finding of these largo, light-colored stones of exceedingly 
rich color in such abundance is indeed an important circumstance. 

The Cape rubies and the Arizona garnets, as well as those so long 
and extensively worked in Bohemia, belong to the species pyrope, 
which never occurs in masses of any size, but in small rounded pieces 
from the amygdaloidal cavities of igneous rocks. The Luisenfeld 
stone is apparently almandite, the precious garnet of jewelers, which 
occurs in larger pieces and often in well-defined crystals. l 

A further account of this interesting discovery has been given by 
W. Bornhardt and D. Kuhn ina series of minerslogical notes pub- 
lished in a work by the former." 

The locality is on the Namaputa River, a tributary of the Rovuma. 
The garnet occurs in a decomposing hornblende gneiss, whence it is 
liberated in rounded masses up to the size of a man's fist, probably 
representing large crystals, irregularly distributed through the rock. 
It is usually transparent, of a columbine-red inclining to brownish- 
red, and is suitable for good jewelry. But the authors of the work 


aSchlesische Zeitung, Breslau, October 10, 1902. 
bZur Obertlachengestaltung und Geologie Dentsch-Ostafrikas, Berlin, 1900, Cf. Zeitschr. f. Krystall. 
u. Miner., vol. 36, pt. 4, Leipzig, 1902, pp. 420, 421. 
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cited question whether continuous mining of it would be profitable, 
especially as other localities of garnet have been discovered, though 
not of such good quality. The analysis given of this garnet is inter- 
esting, as representing an almandite in which the ferrous oxide has 
been largely replaced by magnesia, and to some extent by lime, show- 
ing its approach in part to a pyrope, and suggesting some molecular 
combination of the two species, such as has been recognized in the 
case of the North Carolina rhodolite," though quite different from that 
instance. The density, too, is very low for almandite, and both in 
this particular and in the composition the description approaches 
very nearly the analysis (No. 13) given by Dana, under pyrope, of a 
Cape ruby. 
Analysis of almandite garnet, German East Africa, 
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TOURMALINE. 

CONNECTICUT. 


The tourmalines and associated minerals from Haddam Neck, Conn., 
previously described in these reports,? have been very fully investi- 
gated and described by Mr. H. L. Bowman, in the Mineralogical 
Magazine,” London, on the basis of a representative collection of some 
eighty specimens, presented to the Oxford Museum by Mr. Ernest 
Schernikow, of New York, who was largely engaged in exploiting the 
albite quarry at the locality in which these minerals occur. 

The paper treats of ten species, of which the collection contains 
examples, and mentions three others not represented—microlite and 
columbite, which are reported as occurring at Haddam Neck, and the 
chrysoberyl of Haddam, on the opposite side of the Connecticut River. 
The ten species are muscovite, lepidolite, cookeite, albite, microcline, 
quartz, beryl, fluorite, apatite, and, of course, the lithia tourmaline. 
They occur chiefly in a large vein or rather dike of pegmatite, in 
which albite, quartz, and muscovite are the conspicuous elements. 


a Twentieth Ann, Rept. U.S. Geol. Survey, pt. 6 (cont.), 1898. Mineral Resources U. S. for 1901, 
U.S. Geol, Survey, 1902, p. 744. 

b Eighteenth Ann. Rept. U. S, Geol, Survey, pt. > (cont.), 1897, pp. 1183-1204; Nineteenth Ann. Rept.. 
pt. 6 (cont.), 1898, p. 505; Twentieth Ann. Rept., pt. 6 (cont.), 1899, p. 602, PI, I, fig. E. 

c Mineralogical Mag. and Jour. Min. Soe., May, 1902; vol. 13, No, 60, pp. 97-121, and Pl. IV. 
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The other species appear chiefly in cavities or pockets, lined with 
crystals of more or less smoky quartz and the feldspars. 

The paper dwells especially on the remarkable intergrowth of mus- 
covite and lepidolite, which is familiar to all who are acquainted with 
specimens from this place, and also with specimens from some of the 
Maine localities. The peculiar association of these two species, their 
modes of grouping and twinning, ete., are investigated and described 
in detail. Much interest attaches to the curious fibro-prismatic rose- 
colored modification of muscovite from this locality, that has lately 
become somewhat familiar. Chemical and optical examination show 
it to be a true muscovite, though so different in general aspect from 
-ordinary micas, and to consist of minute and very elongated rhombic 
ervstals attached in either parallel or twin position, **so that the whole 
mass can be cleaved across like a single crystal.” The separate com- 
ponents, looking like fibers, are not however prisms, but excessively 
long and slender pyramids. The tourmalines are discussed optically 
and crystallographieally, and the peculiar color sections are noted and 
referred to successive growths. The planes of demarcation, as is well 
known, are usually parallel to the base, a fact which is remarked upon 
as rather singular when the basal plane is so rarely developed in the 
perfect crystals. One specimen is figured, in which the green central 
and pink terminal portions are separated by the ordinary low trigonal 
pyramid. 

Beryl appears in two forms, one greenish-white, and the other pale 
pink; the latter Is noted as of interest as probably containing cesium, 
which has been found in similar specimens by Penfield, though no 
analysis is given of it here. 

The apatite is treated at length crystallographieally. It also presents 
two varieties, a grrayish-green, in hexagonal tables, and a more pris- 
matic pink form. 

In general, Mr. Bowman refers to the close resemblance between 
the minerals of Haddam Neck and those of the Maine localities of 
albite-pegmatite and of some others in New England. The same inti- 
mate association of lepidolite, forming borders on crystals of musco- 
vite, appears at Auburn, Mo., and even to some extent also the external 
zone of fibrous muscovite, The intergrowth of muscovite with quartz 
and of microcline with quartz are also noted, and the determinations 
of Wells and Penfield and Harper as to the presence of cesium oxide 
(1.66 to 3.6 per cent) in beryls from Hebron and Norway, Me., are 
closely paralleled by the Haddam Neck variety. As to the order of 
formation little can be affirmed, the minerals being so mingled that 
they must have been nearly contemporaneous. The quartz and micro- 
cline are evidently among the last, from their inclusion and envelop- 
ment of tourmaline and of some of the micas. Among the latter the 
order is always muscovite, lepidolite, and the pink fibro-prismatic 
muscovite on the outside. 
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NEW YORK. 


An article of great interest from a scientific point of view appeared 
in the American Geologist^ for June, 1902, on ** Tourmaline contact 
zones near Alexandria Bay, N. Y.," by C. H. Smyth, jr., of Hamilton 
College, Clinton, N. Y. The data and conclusions have special inter- 
est in regard to the origin of tourmaline, and its relation to igneous 
dikes and to veins, and to the connection between the two last-named 
phenomena, as traceable in certain of the islands of the St. Lawrence 
and the adjacent shores near Alexandria Bay. On Wellesley Island 
the contact is well shown between igneous and older sedimentary 
rocks, the former representing the great granitic and gneissic com- 
plex of the western Adirondack region, and the latter a body of 
schists, gneisses, and quartzites of pre-Cambrian age. Both series 
have undergone extensive alteration, but their general characters are 
well discernible. 

The granitic series cuts the sedimentary at many points, and includes 
multitudes of fragments from the quartzite and schists. Dikes and 
veins are abundant. The larger dikes have the prevailing character 
of the granitic and gneissic mass of the mainland, with which they are 
undoubtedly identical, while the smaller dikes become coarser in 
texture and more quartzose in composition—in other words, become 
pegmatitic—and black tourmaline appears as a marked ingredient. 
The narrower these dikes become, the farther do they penetrate the 
older rock, relatively if not absolutely, and the more they take on 
the aspect and much of the character of aqueous veins. But even 
more remarkable is the difference seen in the contact phenomena of 
the larger dikes as compared with the smaller dikes in the schists. 
These latter, indeed, show more or less local alteration from the intru- 
sion of the masses and the larger dikes, but far more effect is apparent 
along the smaller dikes and veins. Along these there is a pronounced 
development of tourmaline in the schists, in exceedingly varied forms, 
which Professor Smyth in part describes. But the striking fact is, 
as he expresses it, that “in a general way, the amount of tourma- 
line seems to vary inversely as the width of the dikes,” and that it 
** becomes relatively greater as the offshoots become more quartzose.” 
These two statements, as he adds, are essentially the same, since the 
narrow offshoots are the richest in quartz. 

Comparing these phenomena with somewhat similar ones reported 
in Colorado by Prof. II. B. Patton,” the author goes on to trace the 
stages in the development of these dikes and veins and their influence 
on the penetrated rocks. The granitic magma of the large masses 
would force its way unchanged into the wider fissures, while through 
the influence of heated water and gases with which the magma must, 
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of course, have been charged, the narrow offshoots, with fluid prod- 
ucts of hydrothermal fusion, were injected into the narrower fissures 
and cracks, often to long distances. ‘* Indeed,” he says, starting 
from the normal granite, we might expect to find a gradation to a 
pure quartz vein, * * * filled by hot solutions of silica having 
their origin in the granite. * * * This series is pretty well repre- 
sented; but the quartz, as a rule, is accompanied by some tourmaline, 
* * * indicative of the boric vapors so common in granite intru- 
sions.” According to this view, the increased development of tour- 
maline along the smaller veins finds a natural explanation. 

A number of additional points are dwelt upon which can scarcely 
be treated of here. Professor Smyth points out that, as to the tour- 
maline in the granitic veins themselves, the general position of the 
prisms at right angles to the vein is evidence both of the fluid condi- 
tion of the magma and of the absence or the cessation of injecting 
pressure at the time when the crystals formed. As regards the tour- 
maline in the schists, it is plainly derived from the biotite of the 
latter, which is abundant where the rock is unaltered and absent in 
the contact zones where the tourmaline appears. 

In the process before outlined it follows clearly that the narrow, 
vein-like dikes represent a protracted stage of development, contin- 
uing long after the larger masses and wider dikes had measurably 
solidified; and that thus quartz veins and slender dikes of pegmatite, 
even cutting the true granitic dikes, may have been produeed, subse- 
quently, indeed, but actually as a continuous part of the same general 
body of igneous activities. 

Passing to some other localities cn the mainland, in the towns of 
Omar and Alexandria, where specimens of hematite in feldspar have 
long been obtained by mineralogists, Professoz Smyth finds a similar 
condition, though with some variations. ‘‘ Here, too,” he says, **it is 
possible to find every gradation from these mineral veins, through 
pegmatites to dikes of normal granite; and there seems no question 
that the veins owe their existence to the granitic intrusion.” But they 
themselves are vet true veins, not dikes, and were filled by heated 
solutions and not by melted rock. 


URAL MOUNTAINS. 


In the Bulletin of the Ural Society of Natural Science? has appeared 
an ** Index of minerals which occur in the mining districts of the Ural 
Mountains,” by W. P. Yarkov. 

Among other interesting references, a remarkable occurrence of 
green tourmaline is noted near the village of Schabrov (district of 
Ekaterinbourg).  Arzruni, who had received a specimen from this 


a Bull. Ural Soc. Nat. Sei., 1901, Ekaterinbourg, vol. 22, pp. 20-36, 
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locality, and also from the works at Berezov, wrote of it from Berlin 
to the Imperial Mineralogical Society in 1882, saying that it was of 
exceeding interest from the fact that, like alexandrite, its pure green 
color changed to a ruby-red in artificial light, and adding that this is 
only the second mineral showing this remarkable property. A double 
refraction is also noted in connection with these green tourmalines, 
but no particulars are given. The two optical anomalies may have 
some relation to each other, which no doubt will be fully investigated. 

Other colored tourmalines are also mentioned—rose-pink, with black, 
in a talcose rock; and wine-yellow to dark brown, containing some 
chromium, associated with fuchsite and chrome-iron, on the left bank 
of the Kamenka River, a mile northwest of the Suisserski works (dis- 
trict of Suissersk). Prof. P. W. Jeremejev, the secretary of the Impe- 
rial Mincralogic Society, had stated in 1852 that thin plates of this 
tourmaline appear to show a double refraction by artificial light, 
togetKer with a difference of color. 

Corundum is merely mentioned, with no particulars as to color or 
quality, as found in the sands of the Kornilov Valley (district of 
Mursinsk). 

ORIGIN OF TOURMALINE. 


Prof. Giovanni d'Achiardi, of the University of Pisa, has published 
an article on the metamorphism of limestone by contact with granite, 
at Porto dei Cavoli, on the island of Elba.¢ Having previously 
described a similar case of local alteration at Berdiauch in the Urals,’ 
he was led to pursue the subject further, as developed on the island of 
Elba, at the famous tourmaline locality, which had been studied by 
himself, and also to some extent by others, from 1899 to 1902. The 
limestones at this locality are closely associated with a body of meta- 
morphic schists of various mineralogical character, traversed and 
locally modified by granite veins; these have all been described some- 
what fully by Lotti, who refers the schists to presilurian sediments.* 

Professor d'Achiardi enters into a detailed account of the characters 
of the granite, which presents several varieties of texture and compo- 
sition, due in part at least to its proximity to the limestone; describes 
a narrow zone of alteration at the actual contact, showing a mutual 
action of the two rocks on each other; and describes the limestone 
itself as affected by the granite. The whole body of schists, in which 
the limestone beds occur, is thoroughly metamorphic, and the lime- 
stone has the character of either a saccharoidal marble or a slightly 
foliated cipolin; but the local contact action shows itself in the devel- 
opment of various accessory minerals in the marble, some conspicuous, 

a Atti della Societa Toscana di Scienze Naturali residente in Pisa, Mem., vol. 29, 1902, (separ.) pp. 
1-41, Pls. IV, V, VI. 


bId., Mem., vol. 16, 1898. 
c Descrizione geol. dell’ isola d' Elbu; Mem. descr. d. Carta geol. d’ Italia; Roma, 1886... 
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but chiefly minute. Wollastonite is prominent; others are pyroxene 
(malacolite), dipyre, vesuvianite, grossularite, etc. These were all 
studied in detail as to their proportions, vicinity to the contact, etc., 
and are illustrated by plates of magnified sections. The whole is a 
very interesting study of what may be called secondary metamorphism, 
where local contact has produced mineralogical changes in an altered 
sediment already thoroughly crystalline. 


OPTICAL PROPERTIES OF TOURMALINE. 


E. A. Wulfing, in an article on the different rates of vibration of light 
in tourmaline,” gives his investigations on the optical properties of tour- 
maline as compared with quartz, and contests the views of C. Viola in 
regard to these minerals, wherein the latter has questioned the theory 
of Fresnel. Viola experimented on quartz with the total retlectometer 
of Abbe, and praises the extreme accuracy of that instrument. Wulf- 
ing admits this claim, conceding its accuracy to the fourth decimal 
place, but holds that the differential method of Dufet gives more exact 
results, though only with extreme care on the part of the observer. 

Violu's minute difference of 0.000106, in the exponents of the ordinary 
ray in quartz (as parallel or transverse to the c axis), Wulting regards 
as unsatisfactory, from possible defects of the instrument, and also as 
obtained from but a single specimen, and hence as not sufficient for a 
conclusion so important as to discredit tlie theory of Fresnel. 

In tourmaline crystals from Elba, Viola had found results with 
sodium light, which again appeared to show that the vibrations pro- 
ceed otherwise than as stated by Fresnel. Wulfing commented on 
these in 1900,” and again in the present article, pointing out that Elba 
tourmalines are known to be optically variable, cven in different parts 
of the same crystal, and that hence, in order to draw any important 
conclusions from such specimens, the measurements must needs be 
made in the different directions at the same point in a crystal. He 
then goes on to describe at length his method of cutting prismatic or 
pyramidal sections from tourmaline crystals, so as to examine the rates 
of vibration of a ray in axial or transverse direction from exactly the 
same point in the sume material. He gives details of his results thus 
obtained, and concludes that the doctrine of Fresnel.is thereby fully 
borne out. 


aseparat- Abdruck nus dem Centralblatt d. Min., Geol., u. Palieont.; Stuttgart, 1901, pp. 299-302, 
b Hohenheimer Program, 1900, p. 48. 
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JADEITE. 
MEXICO. 


Dr. Leopoldo Batres, the Mexican archeologist, has lately pub- 
lished a remarkable monograph, sumptuously printed and illustrated, 
entitled ** Explorations of Mount Alban."^ This locality is a hill or 
«mall mountain, one of a group some 5 miles southwest of the city of 
Oaxaca, and is notable for a number of large ruined structures, chiefly 
of a religious character, on its sides and summit. These are very 
ancient, as is shown by many indications, and furnish some of the best 
examples of the little-known type of Mexican civilization termed the 
Zapotecan. The people who constructed the buildings and sculptures 
of this type Dr. Batres regards as having close relation with the 
Mayas, and the ruins present marked resemblances to those of Palen- 
que and Uxmal. 

The ruins on Mount Alban consist of groups of teocallis, or stepped 
pyramids with flat summits, whereon were doubtless temples, long 
since gone. The hillsides are also full of sepulchers and mortuary 
chambers, with remarkable architecture and carvings. In the vesti- 
bule of one of these Dr. Batres discovered a highly ornamented vase 
of pottery, containing about fifty small pieces of jadeite; some of 
them were elaborately carved amulets, others were beads, round or 
cylindrical, and some were of irregular forms. They were of fine 
quality and color, green and blue, but, strange to relate, bore traces 
of having been painted red. "The carvings upon them, as also the 
ornamentation of the vase, are thoroughly Mayan, and in one case 
identical with an object from Palenque. All are figured in the mono- 
graph. 

Both as specimens of jadeite and as arch:eological treasures, these 
are of great interest. 

NEPHRITE. 


NEW SOUTH WALES. 
Dr. Card ^ records that jade (nephrite), but poor and of little or no 


value, as the polishing quality is not good, is reported from Went- 
worth mine, Lucknow, New South Wales. 


EPIDOTE. 
ALASKA. 


The fine crystals of epidote from Prince of Wales Island, Alaska, 
announced in the last report of this Bureau, ^ have been made the subject 


a Explorations of Mount Alban, by Leopoldo Butres (Inspeccion y Conservacion de Monumentos 
Arqueologicos de la Republica Mexicana), Mexico, 1902 (small 4to, 37 pp, 25 plates and map). 

b Record of the Geologica: Survey of New South Wales for 1902, vol. 7, pt. 2, pp. 29-46. 

c Mineral Resources U. S. for 1901, U.S. Geol Survey, 1902, p. 715. 
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of a detailed notice, with plate, by Dr. Charles Palache, of the Har- 
vard Mineralogical Laboratory, Cambridge, Mass." Specimens were 
sent to the laboratory by Mr. W. C. Hart, of Manitou, Colo., who 
describes the locality at Sulzer, Prince of Wales Island, and the 
associated minerals, much as in the announcement above noted. Mr. 
Palache adds, however, that: ‘‘The country rock is limestone, which 
is cut by numerous igneous dikes, and it seems probable that the 
deposit is the result of contact metamorphism of the limestone by the 
dike rocks, resembling closely in this respect the epidote occurrence 
with copper ore in the Seven Devils Mountains in Idaho.” The crystals 
are dark green to nearly black, but oil green and. translucent when 
thin or fractured. "The forms are varied and peculiar, sometimes quite 
unlike the ordinary aspect of epidote, the larger ones presenting the 
unusual type of nearly square tables, flattened parallel to a, and attached 
bv an edge, measuring up to 5.5 centimeters in diameter (2.2 inches) 
and 3 centimeters in thickness (1.2 inches). The small crystals tend 
more to the usual prismatic habit. — 

Dr. Palache's paper is minutely and exhaustively crystallographic; 
he determines a large number of faces, some of them new for epidote, 
and some but imperfectly measured before. In conclusion, he says: 
“This Alaska epidote ranks among the finest occurrences of American 
crystallized minerals, and is only surpassed in the size, beauty, and 
complexity of its crystals by the epidote from the Knappenwand in 
the Tyrol.” 

A few of the best specimens found in 1901 have been sent to New 
York, and as groupings of large crystals, beautified with the associa- 
tion of quartz crystals, they have no rivals. 


SPODUMENE (KUNZITE). 
CALIFORNIA. 


Transparent lilac-colored spodumene.—A. recent . remarkable dis- 
covery of unaltered lilac-colored spodumene has lately been made in 
California. The crystals were obtained 50 feet from a deposit of col- 
ored tourmaline— itself of notable interest—a mile and a half north- 
east from Pala, San Diego County. This new discovery is less than a 
mile northeast from the celebrated rubellite and lepidolite locality at . 
that place, where recent developments have brought to light immense 
quantities of amblvgonite, the latter species occurring by the ton, 
while the lepidolite is estimated by the thousand tons. The locality is 
thus unequalled in the world for its abundance of lithia minerals. 
The rubellite crystals found here are entirely embedded in lepidolite, 
and until recently it was found impossible to remove them to show 
their form. They were, however, often polished with the lepidolite, 


a Proc. Am. Acad. Arts and Sciences, vol. 37, No. 19; March, 1902, pp. 531-535, 
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the rubellite appearing as radiations of pink in a darker gangue of a 
lilac-colored lepidolite. "This year, however, the crystals of rubellite 
have been rubbed out, as it were—that is, made to stand out by 
removing the lepidolite matrix by means of brushes and cleaning tools, 
thus forming a most beautiful group of crystals. 

At the new locality colored tourmaline crystals have been found 
that are remarkable in size and beauty, although they have been much 
broken in taking them out. Some are a foot long and 3 inches in 
diameter, with a red central core (rubellite) and a blue exterior (indi- 
colite) separated by a pale intervening zone. 

The spodumene crystals are beautiful in their color tones, varying 
in striking contrast from a deep pink-purple lilac, when taken at a 
depth, to a pale, almost colorless tint evidently due to weathering or 
to the action of the sunlight. 

These spodumene crystals are of extraordinary size, transparency, 
and beauty, and are unrivaled by those from any known localities. 
Below are the weights and dimensions of six of the principal crystals: 


Weights and dimensions of California spodumene crystals. 


| Weight. | Weight. | Dimensions. 

| Grams. | Oz. troy. Centimeters. 
No.l..; 528,7 17.1 I by]] byl 
No.2..| 528.7 17.1 2 by 8 by ld 
No.3 297 9. 55 19 by 5.5bv 1.5 
No.4 256. 6 8.25 23 by 4 by? 
No. 5 340.5 10.95 |  I3by 6 by 2.53 
No.6 239.5 7.70 Wby 4 by 2 


Some crystals of spodumene purporting to come from Hermosillo, 
Mexico, were shown to the writer during the month of December. 
They are identical in habit, but much smaller than those from Pala. 
They were found in the White Queen mine, sec. 24, T. 9 S., R. 2 W., 
of the San Bernardino meridian, California. In either case no such 
spodumene crystals have ever before been found at any known locality. 
They are entirely distinct from the green crystals found at Stony 
Point, Alexander County, N. C., deseribed by Dr. J. Lawrence Smith, 
and fom the transparent yellow crystals found i in Brazil, and described 
by Pisani. 

The writer suggested that this was a distinct variety of gem of 
great beauty, and entitled to a new name. Dr. Charles Baskerville 
found that it differed from all other spodumene in its activity with 
ultra violet light, and named it kunzite.¢ 


WEST AUSTRALIA. 


Green spodumene.—In a recent report on the mines and minerals of 
West Australia, Mr. E. S. Simpson, mineralogist to the geological 


aScience, August, 1903. 


M R 1902 ? 
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survey,? mentions an occurrence of spodumene of apple-green color in 
large prismatic crystals half a mile south of Ravensthorpe. Nothing 
is said of any portion of it as being transparent, but the color is of 
interest as presenting a type of this mineral intermediate between the 
ordinary whitish and altered form and the gem-variety hiddenite. 
Analysis shows this variety to be a spodumene rich in lithia and the 
alkalies and rather low in silica and alumina. 


QUARTZ. 


CALIFORNIA. 


Small crystals of quartz resembling those from Herkimer County, 
N. Y., have been received from Dr. L. G. Yates, of Santa Barbara, 
Cal. They have been extensively advertised as white topaz, etc., on 
the strength of statements by local jewelers who claim to be experts 
on gems. 

ELECTRICAL RESISTANCE OF QUARTZ. 


The late Prof. Ogden N. Rood, of Columbia University, New York 
City, recently published” some investigations—almost his last work-— 
on the electrical resistance, both internal and external (transmission 
and surface conduction), of various ** non-conducting” bodies, usually 
so called. Among these were glass, quartz, and mica. The experi- 
ments were conducted with much difliculty and with great care, but 
owing to leakage at connections, ete., their results are announced as only 
approximate. The external or surface resistance of quartz was found 
to be for 1 square centimeter of crystal surface, 521,000,000 ohms, as 
compared with 1,590,000 for window glass, 22,000,000 for cobalt glass, 
and 50,760,000 for mica. Each of these values was the mean of sev- 
eral experiments. The internal resistance—1 square centimeter with 
a thickness of 1 millimeter—shows a surprising contrast, being for 
quartz only 885,000 ohms, while for mica (muscovite) it was 133,000,000. 
The tests on glass were unsatisfactory to Professor Rood, and he 
reserved them for further study. As the experiments on quartz, 
however, were made without reference, apparently, to the faces or 
axes of the crystals, fuller investigation of the subject from a more 
strictly mineralogical standpoint, with promise of interesting results. 
should follow the work thus begun by this eminent physicist. 


CRYSTALLOGRAPHIC FEATURES OF QUARTZ. 


In the Bulletin de la Société Francaise de Minéralogie,” several arti- 
cles have appeared regarding peculiar crystallographic or related 
features in quartz. M. Ferdinand Gonnard furnishes four brief com- 
munications, with illustrations, on the occurrence of unusual planes 


a Simpson, Edward S., Bull. Geol. Survey Western Australia No. 6, Perth, 1902, p. 57. 
b Am. Jour. Sci., 4th ser.. vol. 14, pp. 161-165, 
e Bull. Soc. franc. de Min., vol. 25, Nos. 3, 4, 5, March, April, May, 1902. 
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on crystals of quartz from various localities, particularly from Brazil 
and Baveno, and M. G. Friedel treats of a peculiar instance of quartz 
twinning, and of corrosion figures produced in quartz by alkalies 
applied at high temperatures, as indicating crystallographic modifica- 
tions caused by heat. "The experiments described in the last of these 
articles were suggested by a statement of Chatelier in the same pub- 
lication? that at a temperature of 570° quartz undergoes certain alter- 
utions in its optical properties, though not in its outward aspect, 
which indicate a change in molecular symmetry. M. Friedel endeav- 
ored to confirm this determination, and succeeded in doing so by 
treating quartz crystals with strong alkalics at temperatures near 
600°, thus developing figures of corrosion that indicated the existence 
and the character of such a molecular alteration. These papers are all 
too minutely technical for anything more than a brief reference to 
them here. 


SMOKY QUARTZ. 
MAINE. 


Since 1897 numerous pockets of smoky quartz have been found on 
the Littlefield farm, at Mount Apatite, Auburn, Me. Several tons of 
crystals in all have been obtained. One exceptionally perfect crystal 
weighing 12 pounds was found imbedded on the edges of a mass of 
cleavelandite, a short distance from the farm of A. S. Berry, in a 
deposit of large quartz crystals, feldspar, and gem tourmalines, of 
which more than 150 were obtained. A perfect 3-inch ball was cut 
from a smoky-quartz crystal found at this deposit, and is now in the 
collection of E. R. Chadbourne, of Lewiston, Me. 


AMETIIYST. 


VIRGINIA. 


Specimens of amethyst from Virginia, but nothing of importance, 
have been known to students and collectors for years past. Recently, 
however, a promising locality has been opened and some good gem 
material taken out, which occurred in pockets connected with a well- 
marked vein or stratum of white quartz which extends for some miles 
along the base of the Blue Ridge, and at certain points carries galena. 
The main locality is situated in Amherst County, some 2 miles from 
Lowesville post-office and about the same distance from the James 
River, at the foot of the mountains. It occupies an area of some 11 
acres, and the amethyst occurs but a few inches below the surface. 
Only a few days! work was done with the simplest tools in exploiting 
the deposit. | 


a Bull. Soc. franc. de Min., vol. 13, p. 112. 
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NONCRYSTALLINE QUARTZ. 
AGATE. 


The Borgia Chaldean agate ar.—An object of great scientific inter- 
est is the famous inscribed Borgia Chaldean agate ax. This ax was 
obtained by the Cardinal Borgia while at the head of the propaganda. 
The Contessa Ettore Borgia offered it to the British Museum some 
ten or twelve years ago, but at so extravagant a value (about £3,000 
or £4,000 sterling) that it was returned to her. It was ultimately 
acquired, for some 15,000 lire, by the late Comte Michel Tysckiewicz. 
It is now in the Morgan collection of the American Museum of Natu- 
ral History, New York. 

The following extract is from Maspero: 

Elle se trouvait dans l'ancienne collection du Cardinal Borgia et appartenait, il y a 
quelques années, au Comte Ettore Borgia. Elle a été publiée par Stevens (Flint 
Chips, p. 115), et en fac-simile par F. Lenormant (Tre Monumenti Caldei ed Assiri 
delle Collezioni Romane, 1879, pp. 4-9, et pl. VI, I); et Carvailhac (Age de la 
Pierre en Asie), dans le troisième Congrès provincial des Orientalistes, tenu à Lyon 
(tom. I, pp. 321-332), a reproduit ce que Lenormant en avait dit. 


CHALCEDONY. 
NEW SOUTH WALES. 


Dr. Card? mentions that chalcedony containing included water 
(enhydros) has been found in magnificent specimens, some of them as 
much as 12 inches in diameter, at the Kingsgate bismuth mines. 


CHRYSOPRASE. 
NORTH CAROLINA. 


An occurrence of chrysoprase is reported about 16 miles from 
Asheville, near Morgan Hill, Buncombe County, N. C. The material 
is encountered in several parallel seams, running with a general north- 
east-southwest strike, within a few feet of cach other. At the 
surface the color is pale green, but as the rock was opened down to 
some 4 feet deep the color became darker and richer. Beyond a little 
test opening of this kind, no work has yet been done, and the value 
of the deposit can not as yet be judged. 


OPAL. 
CALIFORNIA. 


Mr. C. R. Orcutt, of San Diego, Cal., refers to a great locality of 
opal in the region of the Mohave desert, in southern California. The 


a Extract concerning agate ax-hammer head, from Maspero: “Histoire Ancienne des Peuples de 
I Orient Classique: Les Origines; Egypte, Chaldée,' p. 755. 
b Record of the Geological Survey of New South Wales, for 1902, vol. 7, pt. 2, pp. 29-46. 
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mineral is reported as occurring in large quantities in a porphyritic 
rock. The opal found at the surface is mostly chalcedonic, but some 
true precious opal has been obtained, and small stones have been cut 
from pieces of it. — 

IDAHO. 


An extensive and promising opal locality is announced in Idaho, 
and is described in a letter from Mr. S. V. LeSieur, of Provo, 
Utah, who discovered it in May, 1902, and made further investigation 
of it later in the year. The locality is in Lemhi County, Idaho, on 
Panther Creek, on the west side of the valley, some 6 miles below its 
head, and at an altitute of 7,000 feet. Here a large dike of porphyry 
runs parallel with the creek for nearly a mile and a half, forming a 
ledge partly covered with overwash from the mountain slope, but at 
times outcropping and rising several feet. The width of the dike is 
estimated at as much as 150 feet; and the porphyry is full of opals of 
all kinds, qualities, and colors—milky, blue, green, brown, pink, etc. — 
and among them some of the perfectly transparent variety, the “fire” 
orflame opal. Many of the masses are large, but to obtain good-sized 
stones from them is difficult, as the opals are very brittle and the rock 
very hard. He succeeded in getting an opal of 60 carats which showed 
green reflections, and a brown opal of 150 carats, but otherwise no 
really fine stones above 10 carats weight. The opal here is largely of 
the glassy variety, with broad ‘‘ flames? of color—a kind that is fragile 
and not well suited for jewelry. Its value as a mine for gem mate- 
rial, in view of the large proportion of loss by breakage, remains to be 
determined. 

What must probably be the same locality was briefly mentioned in 
the report of this Bureau for 1895, on the authority of Mr. Don 
Maguire, of Ogden, Utah, but no subsequent references to it have 
appeared, and no development seems to have been made until now. 


NEW SOUTH WALES. 


The search for opals is still being carried on with as much interest 
as ever in the White Cliffs field of New South Wales. More than 
twenty claims are being worked for opal, and competition for the gem 
in open market is brisk, good specimens being sold for from $150 to 
$200 per ounce, although quite frequently less than that is paid for a 
quantity weighing many pounds. 

Among the many kinds and large quantities of opal recently dis- 
covered and worked in New South Wales and other parts of Australia, 
there is a large amount of material that is very beautiful but not 
available for cutting into gems for setting, and much ingenuity has 
been shown in devising ways for utilizing this otherwise discarded 
material and bringing it into the arts in new forms of ornamental 
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work. When the flake is too thin to cut a gem, it is cemented on one 
side to a piece of black oynx, producing a more brilliant effect than 
would the opal itself. If the flake is much thicker, this is sold as 
opal appliqué. When the opal is in smaller pieces, it is cemented 
as a mosaic upon slate or black onyx, producing an effect of great 
beauty. Still further, minute particles of opal are put into sealed 
tubes of glass or rock-erystal filled with liquid glass, and the liquid 
glass solidifying makes the whole seem one homogeneous mass of rock 
crystal and opal, and produces a brilliant object adapted for use as 
handles for parasols or canes. 

A correspondent of the London Mining Journal, writing from 
Sydney in October, 1902, reports great prosperity and progress in the 
opal mining in the White Cliffs district. A number of new mines have 
been opened and prospectors are actively engaged on the outskirts of 
the region. Some very rich patches of beautifully colored opal have 
lately been discovered. German buyers are now visiting the field and 
purchasing largely. It seems that art jewelry is receiving much 
attention in Germany, and that Australian opal is coming into high 
favor for such work, particularly for hair ornaments, brooches, etc. 
As many as two hundred men are now employed at one of the leading 
mines—that known as Barratt’s Block 25. 

Dr. Card* reports opal, a translucent chrome-green variety, a beau- 
tiful stone admitting of a fine polish, from Port Macquarie; amygdules 
of precious opal in melaphyre, near Ballina; and rhodonite, massive, 
with magnetite, 5 miles north of Lyndhurst, and also in various dis- 
tricts of New England, New South Wales. 


QUEENSLAND. 


The existence of precious opal in Queensland has been known for 
many years, but the first mining activity was about 1878. Of late 
the rich production in New South Wales has attracted more attention; 
and although severe droughts have interfered with working and pros- 
pecting, yet a large amount of fine opal has been obtained. The esti- 
mated value of the product for the twelve years from 1891 to 1901, 
inclusive, is £131,000, about one-third the amount estimated for New 
South Wales. i 

The Queensland opal field was briefly described in the report of this 
Bureau for 1895. A very full account of it has appeared within the 
last year by Mr. C. F. V. Jackson, assistant Government geologist. ^ 
The opaliferous district extends from the southern border of Queens- 
land nearly to latitude 21? south, between east longitude 141° and 146°. 
It is interesting to compare this report with that elsewhere noted 


a Record of the Geological Survey of New South Wales for 1902, vol. 2, pt. 2, pp. 29-46. 
bThe opal mining industry and the distribution of opal deposits in Queensland: Report Queens- 
land Geol. Sury. No. 177; 8vo., 34 pp., with map: Brisbane, 1902, 
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(p. 34), on the Queensland sapphire deposits, which lie about 1 degree 
east of the middle portion of this area, but are separated from it by 
the great dividing range of mountains. Many of the geological 
features are very similar, but there seems to be no indication of either 
gem in the territory of the other. 

The mode of occurrence is the same as in New South Wales (see 
descriptions of the latter in the reports of this Bureau for 1896, 1898, 
and 1901), but the precise geological relations are more exactly given 
in this recent account. The rock in which the opal has been deposited 
consists of the remains of a formation, once widely extended but now 
largely removed, known as the Desert Sandstone. This rock is Upper 
Cretaceous, and rests somewhat unconformably upon the Rolling 
Downs formation (Lower Cretaceous), which was laid down by a nar- 
row sea that extended from the great bight on the south to the Gulf 
of Carpentaria on the north, dividing Australia into two islands. The 
Desert Sandstone was deposited during a period of less extensive 
depression following one of partial elevation. It is fragmental in 
character, of no great thickness, and consists of a lower body of soft 
and clayey deposits, and an upper portion that is siliceous and ex- 
tremely hard. It is in the lower part of this latter, just above the 
softer portion, that the opaliferous zone or *‘ band” occurs. Much 
of this intensely hard siliceous capping is strewn over the country in 
more or less rounded pieces, called ‘‘ water dogs” by the miners, appa- 
rently identical with the “billy” of the sapphire district (see notice 
above, p. 35). 

Opal is found occasionally in pieces and. fragments on the surface, 
coming from decomposition of the rock, but this is not common, and 
there are in general no surface indications. Hence the mining is a 
haphazard affair, as the ** band” may be rich or poor at any particular 
point where an opening is made down to it. The work is done usually 
with a pick, as blasting is found to shatter the opal too much. In 
many cases, Mr. Jackson says, exploratory drives are abandoned— 
quite too soon, in his opinion— before reaching the level of the ‘* band,” 
if the indications are not favorable in the overlying rock. 

The rock matrix is a hard ferruginous sandstone, or siliceous iron- 
stone, at times forming concretions, which lie in clayey sandstone so 
as to look like a conglomerate. These concretions, from a fraction of 
an inch up to 6 or 8 inches in thickness, have evidently been formed 
from the outside, and their centers are occasionally hollow, or contain a 
clear liquid or a white powder, but more generally they are filled with 
opal, common or precious, which at times extends in veins or strings 
into the outer layers. In other cases the ** bowlders" are very much 
larger, and the opal is not present as a nucleus, but in seams and 
layers between the concentric shells of the concretions or traversing 
them in veins or cracks. At one or two places the pure opal forms 
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little irregular concretionary masses in clay, and at others it occurs in 
** pencils ? or ** pipes," which are apparently stems or small trunks of 
plants replaced by silica; these are in the sandstone, and have much 
geological interest. All these accounts are very similar to those above 
referred to in the reports of this Bureau as to New South Wales. 

There is a great area of opal-bearing country and a great variety 
and beauty of the material, but the aridity is such as frequently to 
compel the miners and prospectors to suspend work. Some of the 
miners cut their own opals and polish them, but rather poorly and 
wastefully. Mr. Jackson treats of the uses of the material; much 
that is very elegant is rejected because not fit for cutting the conven- 
tional rounded stones, and he hopes that the growing taste for more 
artistic work in precious stones may utilize much of this heretofore 
discarded material. The precious opal forms about one-tenth of that 
obtained, the rest being common opal of all kinds and colors. 

At one or two localities near Springsure, and at a few points in 
other parts of Australia, opal occurs in its usual manner in the cavities 
of atrachyte. These have not been worked, however, to any extent 
as yet. 

WEST AUSTRALIA. 


The precious opal, so widely occurring in New South Wales and 
Queensland, as elsewhere referred to here (pp. 58-59), has not been 
found in West Australia, but a peculiar association of common opal 
with a silicified crocidolite, similar to that of South Africa, is de- 
scribed“ from Yarra Yarra, in the northwest district of the colony, by 
Mr. Edward S. Simpson, mineralogist to the geological survey. Ina 
letter to the writer, Mr. Simpson states that the common opal is yellow, 
brown, and green, in varying shades, and is traversed by small veins 
of the crocidolite. This crocidolite is chiefly brown with a golden 
chatoyancy, but is sometimes dark green with an almost white chatoy- 
ancy, and occasionally brownish-red with a reddish-amber chatoyancy. 
The two first-named kinds recall strongly from the description the 
two African types, corresponding respectively to a complete or partial 
alteration of the original crocidolite. 


TURQUOISE. 


ALABAMA. 


Turquoise has been discovered in a new and hitherto unsuspected 
region, namely, in the middle eastern part of Alabama, at several 
points near Idaho, Clay County, about 95 miles due cast of Birming- 
ham, in the region of the Talladega Mountains. Some copper mines 


«Simpson, Edward S., Rept. Geol. Survey Western Australia No. 6, pt. 3 p. 89, Perth, 1902; and in 
a letter. 
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were previously located in this vicinity. The turquoise seems to be 
of two distinct varieties—one, yellowish-green, occurring in compact 
veins from one-eighth to three-fourths of an inch in thickness, and 
resembling much of the New Mexican material, which frequently 
improves in color at a greater depth; the other is a bluish variety 
penetrating a gray matrix in all directions in seams spreading out from 
an eighth of an inch thick to the thinness of paper. The color, how- 
ever, is more blue and the occurrence more distinctly resembles that 
of the Persian material. 

One of the localities has been mined somewhat. The main mine was 
discovered accidentally by the finding of a piece of turquoise on the 
surface. ‘Then an opening was made, and a considerable quantity of 
material was obtained, but no regular mining has yet been done. 
Unlike the western localities, there are no traces of aboriginal work- 
ings, according to Prof. Eugene A. Smith, the State geologist, nor 
have any objects made from turquoise been used among the recent 
Indians, nor has turquoise been found in their graves. 

The geological relations of these deposits have not thus far been 
investigated. 

ARIZONA. 


In a recent paper upon the ** Racial unity of the historic and pre- 
historic people of the Southwest, and particularly of New Mexico 
and Arizona,” presented at the meeting of the ** International Congress 
of Americanists,” New York, December, 1902, hy Prof. William P. 
Blake, Territorial geologist and professor at the University of 
Arizona, a delegate from that Territory, attention was especially 
directed to the very general distribution of fragments of the mineral 
known to the existing tribes as chalchuite in the ancient ruins through- 
out Arizona. ‘It occurs generally in the form of discoidal beads and 
tabular pendants, but often as mosaics. * * * There are several 
localities of this gem in Arizona and New Mexico, exhibiting exten- 
sive prehistoric mining. Old pits are found partly filled with débris 
and stone tools. * * * The identity of chalchuite with turquoise 
was shown by me in 1857. It has been claimed by some, notably by 
the late E. G. Squier, that the word ‘ chalchuite? means simply a green 
stone and is equally applicable to jade or to other green stones; but 
the fact that the Indians of to-day apply this name to the native tur- 
quoise only supports my contention that it has been so applied from 
prehistoric periods to the present, and that it does not refer to ‘jade, 
or jasper,’ or other ornamental stones.” 

Professor Blake has some very strong grounds for his view, which 
identifies the chalchuite with the New Mexican turquoise; but on the 
other hand, there is equally good evidence that much of the ancient 
chalchihuitl was jade, as has recently been shown by the researches of 
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Mrs. Zelia Nuttall, who has traced the geographical distribution of 
chalchihuitl as given in the earliest records of the Spanish conquest, 
and in the tribute rolls of Montezuma.” It seems very clear that the 
view of so eminent an archeologist as the late Mr. Squier is in the 
main correct, that the word denoted a highly valued green stone, with 
no exact mineralogical distinction. But we may now recognize that 
the name was applied especially to jade in southern Mexico and to tur- 
quoise in northern Mexico—the two stones occurring in those regions, 
respectively, and neither region possessing the other stone. The old 
records, the Spanish narratives, the ancient workings, and the still 
lingering traditions, are abundantly clear as to the two minerals meant 
by chalchihuitl in the two different sections of the country. 


CALIFORNIA. 


Further discoveries of turquoise are reported by Mr. C. R. Orcutt, 
of San Diego, Cal., at various points in the Mohave Desert in that 
State, not far from Victor, San Bernardino County. No particulars 
are given, and the announcement is merely put on record, until further 
accounts are received. 

GERMANY. 


THURINGIA. 


A new locality for turquoise is reported in southern Thuringia.^ 
It is located in the siliceous slate quarry among strata of middle Silu- 
rian age, near the highway between Weckersdorf and Langenwol- 
schendorf in the dukedom of Reuss. The mineral occurs in slender 
bands, sometimes much elongated, evidently representing fillings of 
cavities. 


APATITE (MOROXITE). 


SOUTHWEST AFRICA. 


Some blue-green crystals were obtained in a decomposed feldspar 
of a coarse-grained granite, on the river Swakop, southwest Africa, 
that were supposed to be sapphires. Dr. C. Klein,^ of Berlin, found 
upon a careful examination that they were not such, but that from 
their hardness (5), specific gravity (3.2), hexagonal form, and glassy 
luster, they were really apatite of the moroxite variety, a mineral that, 
under its many strange occurrences of color and forms of crystal, has 
been at times mistaken for a variety of other minerals. 

aNuttall, Zelia, Chalchihuitlin Ancient Mexico: Am. Anthropologist, vol. 3, 1901, pp. 227-238. 
b Zeitschr. f. Naturw., vol. 72, pt. 6, July, 1900, p. 453. Neues Jahrbuch f. Min., Geol. und Pal., 1902, 


vol. 1, pt. 2. Mineralogie, Einzelne Mineralien, p. 187. 
c Centralblatt für Min., Geol., u. Pel., Berlin, Oct. 23, 1902, No. 24, p. 748. 
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LAZULITE. 


MADAGASCAR. 


In the last report of this Bureau? an abstract was given of the account 
published by M. Lacroix of the gem minerals of Madagascar. Among 
those mentioned very briefly, yet as of possible value, was klaprothite 
(luzulite). In a more recent article,^ M. Lacroix describes specimens 
of this mineral lately received by him from two localities in the island. 
Some of these were from Mount Bity and were found in the soil 
associated with the colored lithia tourmalines described in the last 
report. In their richness of color and their transparency in thin 
lamine they resemble the lazulite from the diamond gravels of Minas 
Geraes in Brazil. They present fragments of crystals of 6 to 8 centi- 
meters in diameter, which are attached to small portions of quartz and 
muscovite, and apparently came from quartz veins. The other speci- 
mens are from a different region, northeast of Betafo, and present a 
curious association—a rock composed of deep-blue lazulite and color- 
less cvanite, with small quantities of quartz, muscovite, tourmaline, 
sphene, and magnetite, finely mingled. "This singular rock occurs in 
a region of pyroxenic and amphibolic gneiss, and is comparable only to 
a somewhat similar rock from Horrsjoberg, in Wermland. 


AMBER. 


ROUMANIA. 


In a dissertation published at Bucharest‘ on the amber localities of 
Roumania, the author, Mr. G. Muntuanu-Murgoci, gives a general 
discussion of fossil resins with particular reference to the Roumanian 
amber, for whieh he indicates no less than forty-four important locali- 
ties, which are shown on the map accompanying his paper. 

These localities he divides into two sets, which are termed primary 
and secondary. The primary occurrences are in the Upper Eocene 
and in the Oligocene (menilite limestone), where the amber is associ- 
ated with lignite. In consequence of this distribution the layers of 
amber are closely connected and directed by the formations of the 
southeast Carpathians. The secondary occurrences are in the Miocene 
(salt formation) and in alluvial deposits. 

Although the Roumanian amber is not important to the country from 
an industrial standpoint, yet it is a valuable decorative product. Its 
color is usually dark red to brown; much of it is translucent, though 


a Mineral Resources U. $, for 1901, U.S. Geol. Survey, 1902, p. 768, 

b Bull. Soc. franc. de Min., vol. 25, Nos. 4-5, April-May, 1902, p. 115. 

¢Muntuanu-Murvoci, G., Zacemintale Succinului din Romania [The amber localities of Rouma- 
nia], graduation dissertation, 56 pp., 6 tliustrations, 1 map; Bucarest, 1902. 
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it frequently contains impurities. The Roumanians prize it very 
highly for ornamental uses, and value it much above the amber of the 
Baltic. 

The publication contains an exhaustive and critical treatise on resins 
in general and the Roumanian localities in particular. 


J ET. 
YORKSHIRE, ENGLAND. 


A recent examination of sections of jet from Yorkshire leads Mr. 
A. C. Seward* to believe that the origin of jet is from the alteration 
of coniferous wood, and, in part, of wood of the Araucarian type. 
Sections from specimens which consist partly of petrified wood and 
partly of jet show a gradual passage from Araucarian wood to a pure 
jet which retains little trace of its ligneous origin. 


GRAPHIC GRANITE. 


URAL MOUNTAINS. 


Graphic granite, or Hebrew stone, as the coarsely intertwined 
crystallization of quartz with feldspar is called, presents, when polished 
across the crystals themselves, a marked likeness to Hebraic charac- 
ters. This substance is extensively polished in Russia and worked 
into beautiful art objects and sometimes into charms. It is found at 
various localities, but especially in the Ural Mountains, and many of 
the finest art productions of that region are made from it. 

In a recent article? Prof. A. Karpinsky, of St. Petersburg, describes 
an examination of the graphic granite from Mursinka, in the Ural, 
and particularly of some specimens in which the feldspar crystals 
(orthoclase) are well preserved, but the quartz has entirely disappeared, 
leaving cavities which bear on their sides impressions of the strive of 
quartz prisms. Similar specimens have been found at other localities 
in the Urals. Professor Karpinsky thinks that these traces of quartz 
prisms in the cavities disprove the statement of Noegbom,¢ that the 
silica was removed during the period of crystallization, and that water 
free from carbonic acid could, perhaps, dissolve the quartz more 
readily than the orthoclase. There is no evidence that any pseudo- 
morphous alteration has occurred, as both Russian and Swedish speci- 
mens are known in which the quartz is partially removed, with no 
trace of pseudomorphism. 

aSeward, A. C., On the structure and origin of jet: Rept. Brit. Assoc. Adv. Sci, for 1901, pp. 856-857, 
London. 


b Proc. Imp. Russ, Min. Soc., vol. 39, 1902, Prot. p. 23. 
e Bull. Geol. Inst. Upsala, vol. 3, 1897, p. 436. 
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THE GEM-CUTTING INDUSTRY. 
UNITED STATES. 


Diamond-entting industry in the United States.—In the brief period 
of ten years during which the diamond-cutting industry has been con- 
ducted on a commercial basis in the United States, it has advanced 
with such rapid growth that this country now commands a foremost 
position among the diamond-cutting countries of the world. The 
importation of $7,000,000 worth of rough diamonds during the twelve 
months ending June 30, 1903, evidences the growing prosperity of 
this industry here; and had not the rough diamond stock of the world 
been materially reduced by the demand exceeding the supply, it is 
probable that the United States would to-day be exporting polished 
diamonds to Europe instead of importing from there the additional 
quantities necessary to supply our demand. The effect of such a 
condition can he better appreciated when attention is called to the fact 
that out of about $19,000,000 worth of diamonds imported through 
New York City into this country during the fiscal year ending June 
30, 1903, fully $8,000,000 represented wages paid to foreign laborers. 
Upon the $7,000,000 worth of rough diamonds imported during the 
fiscal year ending June 30, 1903, there is represented a saving to this 
country of over $3,000,000 paid to its own workmen. Upon this basis 
it is safe to estimate the saving in labor to this country in this industry 
alone during the last five years to be over $10,000,000; it has both 
given remunerative employment to many men and also kept this large 
sum of money in this country. 

The ingenuity and enterprise of the American cutters have been 
material factors in their success. In Amsterdam, the acknowledged 
home of the industry, where it has been conducted for more than one 
hundred years, no innovations have heen introduced. It has been left 
to the Americans to introduce a number of new mechanical labor- 
saving devices, which have unquestionably given them a great advan- 
tage over the European cutters, where diamond cutting is done by the 
ancestral ** rule of thumb? handed down from father to son. 

The banking system in Holland seems to be favorable to the diamond 
industry, but there is a greater supply of ready money in this country 
to conduct the industry, individual diamond-cutting firms importing 
fully $1,000,000 worth of rough stones. 

In the early part of 1903 there seems to have been great difficulty 
in obtaining the rough diamonds, due hoth to the great demand for 
diamonds and to the fact that the output has not increased, owing 
either to the lack of capacity to supply & greater demand or to the 
regulation of supply by the De Beers Mines Company. 

About nine days elapse from the time of shipment until the rough 
diamonds are received in New York, and as rough diamonds are not 
dutiable the shipments are made and cleared with great rapidity. 
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No small diamond-cutting establishments can exist at present unless 
they do only recutting or repairing work, as the diamond syndicate 
sells only in “series,” as the parcels of rough diamonds are called. 
These parcels or series are made up of many varieties of diamonds 
known by the trade names of *‘hye-waters,” **capes," ** fine capes,” 
* silver capes,” and **erystals." Each series is made up of individual 
parcels of each of the above-named varieties, each parcel representing 
& proportion of these qualities as they are found in the mine. In 
other words, the series is made up so that when a dealer buys a 
“series,” he buys every quality of diamond found in the mine in the 
proportion in which they are produced at that time. The individual 
diamonds in each of these several parcels weigh from 1 to 20 carats in 
their natural, rough, uncut condition. The finished stones contain 
only from 40 to 60 per cent of these weights; that is, from 40 to 60 
per cent is ground and polished away in the various cutting processes, 
The principal new processes carricd on in this country are sawing and 
splitting diamonds by means of grooving or notching them, and may 
be described as follows: 

Sawing diumonds.—Yhe process of sawing diamonds, whereby it 
is possible to saw in two, at the central part or girdle, an octahedron 
(known as six-point) or a long stone, or to remove an imperfection 
that it was impossible to cleave at a given point, has now come largely 
into use in the United States, and also at Antwerp and Amsterdam. 
This is especially true of the United States and Antwerp, where the 
larger diamonds are cut, and to a less extent of Amsterdam, where 
the smaller stones, known as mele, are more used; although there is 
no patent law in Holland to prevent its introduction. The invention, 
or inventions, are by Americans, and call to mind the old method of 
sawing the larger gems by means of small, flat lead strips, or saws, 
such as were used when the Regent diamond was cut in 1750. At 
that time thin strips of lead charged with diamond dust were 
employed; these were rarely drawn more than once across the stone. 
The great advantage of the new method will be appreciated when it is 
understood that thereby it is made possible to cut a 6-carat crystal in 
two along the best line to place the main table-faces of the two 
stones thus produced. One patentee claims the process of sawing 
off only the parts desired to be removed; the other makes a special 
claim that the dividing of the diamond at the girdle is an original 
claim apart from the former. The methods consist in holding the 
diamond firmly and very steadily under pressure against a rapidly 
revolving disk of sheet iron, or **phosphor" bronze. The wheels 
are much like those used in sawing thin sections for microscopic rock 
sections or for cutting jade, rock-crystal, and other hard stones. It is 
claimed that in thus dividing an octahedron at the center or girdle as 
little as 2 per cent of the weight of the crystal is lost—a great saving 
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of material. As evidencing the wonderfully keen responsive business 
acumen which has always characterized the **rough? syndicate, the 
price of all rough diamonds that could be improved or advanced in 
value by such sawing was immediately advanced when the process 
became known. 

More recently certain expert cleavers, as they have been called, 
found that they could remove an occasional part of a diamond, such 
as the angle of an octahedron, by nicking the stone at a given point, 
and then by a sharp blow breaking off a piece, saving both the mate- 
rial and the time that would have been lost in removing the edge 
or piece by polishing. 

Grooving diamonds. —A patent has been granted for a new process 
of grooving diamonds, these gems of course being also polished, and 
the claim is made that the grooving insures a greater brilliancy. The 
diamonds are sometimes cut with perfectly parallel grooves around a 
stone having eight, ten, twelve, or eighteen sides. The grooving is also 
applied to the facets of the brilliants, especially in the new forms of 
cutting in which the pavilion of the stone is entirely repluced by rose- 
cut facets; und the hollows of the concave grooves are as bright as the 
other faces. A diamond of any shape can be polished by this method. 

New “dop” for diamonds.—Considerable attention has been given 
to a new dop that holds the diamond while it is being cut and polished. 
This instrument grasps the diamond in claws and holds it while it is 
undergoing the polishing process, thus doing away with the need for 
securing the diamond in place by means of a fusible metal which 
requires heating many times in the handling of a single stone, with 
the attendant risk of injuring the stone by the repeated heating. 
These dops have mechanical devices so arranged that a set of facets 
can be adjusted and cut on a diamond by a single setting of the 
diamond in the dop. 
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PRODUCTION. 


In the following table is given a statement of the production of 
precious stones in the United States from 1896 to 1902, inclusive: 


Production of precious stones in the United States, 1896-1902. 


Stone. 1896. 1897. 1898. | 1899. 1900. | 1901. 1902. 
| 

Diamond ...................... None. None. None. | $300 $150 | $100 None. 
Sapphire uma rM RE VERE $10,000 ; $25,000 | $55,000 G8, 000 75, 000 90,000 | $115,000 
A PE Eee dv 1, 000 None. 2, 000 3, 000 3, 000 500 None. 
TOPAZ sacobo s Een excess eR Rr 200 None. 100 None None None None 
Beryl (aquamarine, etc.)...... 700 1,500 2,200 4, 000 11, 000 5, 000 1, 000 
Emerald....................... None. 25 5U 50 4,000 1,000 1, 000 
Phenacite ................. eese None. None. None. None None None None. 
Tourmaline ................... 3, 000 9, 125 4, 000 2, 000 2, 500 14, 000 30, 000 
o «accro u ERES ñ 500 500 500 500 500 500 
Quartz, crystal ................ 7, 000 12, 000 17, 000 12, 000 10, 000 10, 000 12, 000 
Smok y quartz ................. 2,500 1,000 1,000 None 1,000 1,000 2, 000 
Rose quartz ................... 500 None. 100 100 100 150 200 
Amethyst............. ec esee 500 200 250 250 500 500 2, 000 
(T DOR PC es 100 None. None. None. None. None. None. 
Gold quartz ................... 10, 000 5, 000 5, 000 500 2, 000 2, 000 3, 000 
Rutilated quartz .............. 500 None. 100 50 50 50 100 
Dumortierite in quartz........ 50 None. None. None. None None. None 
Tourmallnated quartz......... Noue. None. None. None. | None. 1, 000 None. 
BENG. it 1, 000 1,000 1,000 1,000 ' 1,000 1, 000 1, 000 
Moss agate .................... 1, 000 1,000 1,000 1, 000 1, 000 000 500 
Chrysoprase ................... 600 None. 100 100 100 1,500 9, 000 
Bilicified wood (silicified and | | i | 

opalized) .................... 4, 000 2, 000 2, 000 | 3, 000 6, 000 7, 000 7, 000 
Opal. cose A ecu ER 200 200 200 | None, None. None. 150 
Garnet (almandite) ........... 500 7,000 5, 000 5, 000 500 100 None. 
Rhodolite ..................... None. None. None. None. 20, 000 21, 000 1,500 
Garnet (pyrope)............... 2, 000 2, 000 2, 000 2, 000 1, 000 1, 000 1, 000 
Topazolite..................... 100 None. None. None. None. None. None. 
Amazon stone ................. 1, 000 500 , 500 250 250 200 500 
Oligoclase ..................... 500 255 10 20 20 None. None. 
Moonstone .................... 250 None. None. None. None. None, None. 
Turquoise ..................... 10, 000 55, U00 ^0, 000 72,000 82,000 | 118,000 130, 000 
Utahlite (compact variscite).. 500 | 100 | 100 100 100 250 None. 
Chlorastrolite ... .......... 500 500; 5,000 3, 000 3, 000 3, 000 4, 000 
Mesolite (thomsonite, so 

called) ..... ................ 500 500 1, 000 1,000 ; — 1,000 1, 000 1,000 
Prehnite: si oe e ebce dee 100 100 100 50 50 None. None. 
Diopside....................... 200 100 | None.| None. | None. | None. None. 
Epidote occ sah venis 250 None. | None. Nonc. None. Nonc. None. 
Pyrite A nus e cu | 1,000 1,00 | 1,00]  100| 2,000} 3,000 3, 000 
Malachite ..................... | None. | None. None 250 200 100 None 
Rute ud cis | 100 $00 110 200 : 100 None. None 
Anthracite (ornaments)....... 2, 000 1, 600 1, 000 2, 000 | 2, 000 2, 000 2, 000 
Catlinite (pipestone) .......... | 3, 000 2, 000 2, 000 | 2, 000 2, 000 2, 000 2, 000 
Fossil coral.................... | — 1,000 500 | 500 50 50 100 | None 
Arrow POÍN?S.................. 1, 000 1,000 1,000 1,000 1, 000 500 None. 

Stal 1 me 97,850 | 130,675 | 160,920 | 185,770 | 238,170 - 289,050 | 328,450 
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IMPORTS. 


The following table shows the value of the diamonds and other 
precious stones imported into the United States from 1867 to 1902, 
inclusive: 


Diamonds and other precious stones imported and entered. for consumption in the United 
States, 1867-1902. 


Diamonds. Diamonds Bet. in 
o _\|eo | and other | gold or 
Foar endins— | tazier’.| Dust. |Boughor| get, | Unset, | stones not | other | Tote: 
June 30— 
1867...... es $906; estes [et eso il qae aed ose eet $1,317,420 | $291 | 81,318,617 
1868........ "772 A ERU PUE MED 1,060,544 | 1,465 | 1,062,498 
1869. no 445 "Erg OI, EE, ERRORIS 1, 997, 282 23 | 1,997,890 
1870.........-. 9, 372 7: i| BARRE. REAL A 1,768,324 | 1,504 | 1,779,271 
7 oe 976 en PO UHR. ARCU 2,949,482 | 256! 2,350,731 
Mo 2,386 | 89,707 O E 2,939,155 | 2,400 | 3,033,648 
Jr NN MENS 40,424 | 8176,426 l........loo.oo....... 2,917,216 | 326 | 3,134,392 
re REN NONE 68,621 | 144,629 |....... seen 2,158,172 | 114 | 2,371,536 
O A 32,518 | 211,920 l........lo........... 3,234,819 |........ 3, 478, 757 
Lr RR, RR 20,678 | 186,404 |........].. sess 2, 409, 516 45 | 2,616,643 
E A OO 45,264 | 78,083 |... eene 2,110,215 | 1,734 | 2,235,246 
AO PA 36,409 | 63,270 |... eene 2,970,469 | 1,025 | 3,071,178 
1879 ERAS. AOS 18,889 | 104,158 |........]..-. ess 3,841,335 | 538 | 3,964, 920 
1880..........- eras 49,860 | 129,207 |........|.-..2.-.eee- 6,690,912 | | 765 | 6,870,244 
A S 51,409 | 233,596 |.......-] sensns 8,320,315 | 1,807 | 8,606,627 
1882... cesses ON 92,853 | | 449,613 |.........-. sese 8,377,200 | 3,205 | 8,922,771 
lig dore eet ae 82,628 | 443,996 |... esl en en ennnn- 7,598,176 |g2,801 | 8, 126, 881 
ty Less 22,908 | 37,121 | 367,816 |........l............ 8,712,315 |........ 9, 139, 460 
1885... ess 11,526 | 30,426 | 371,679 |........l............ 5,628,916 |........ 6, 042, 547 
Dec. 31— 
1886....... sse 8919! 82,316 | 302,822 |........].........--- 7,915,660 |........ 8,259, 747 
MD 9,027 | 33,198 | 262,357 |......... sse 10, 526, 998 |........ 10, 831, 880 
888. .... esses 10,025 | 929,177 | 244,876 |........]. ss s--- 10,223,630 |........ 10, 507, 658 
C 8,156 | 68,746 | 196,204 l........].....-.----- 11, 704, 808 |........ 11, 978, 004 
1890..... LL 147,227 | 179,154 | 340,915 |....... liess e 12,429,395 |........| 13,105, 691 
o «565,623 | 125,688 | (€)_—|sscaceeeleeececeeeees 12,065,277 |........ 12, 756, 588 
1892........... 532,246 | 144,487 |.....ccececlececececlecceeeeeees f 13,845,118 |........ 14, 521, 851 
1893....... 357,999 | 74,255 |... scelere f 9,765,211 |........ 10, 197, 505 
ccoo 82,081 | 53,691 |........2.c[eeceeee[-eeceeeeeees 17,291,342 L........ 7,427,214 
Ce 107,463 | 135,558 |... ccce eee] f 6,930,824 |........ 6, 573, 855 
1896...... sse 78,990 | 65,690 .........-- (d) (d) 174,474,311 |........ 4,618, 991 
1897...... s b29,576 | 167,118 | 1,386,726 | $330 | $2,789,924 | 1,903,055 |........ 6, 276, 729 
1898.........-. 8,058 | 240,665 | 2,513,800 | 6,622 | 5,743,026 | 1,650,770 |........ 10, 162, 941 
1 o 2,428 ' 618,354 | 4,896,324 | 13,388 | 8,795,541 | 2,882,496 |........ 17, 208, 531 
Oso 8,333 ; 605,495 | 8,658,645 | 10,721 | 7,808,066 | 1,472,328 |........ 13, 561, 588 
1901........... 5,861 | 831,984 | 6,592,469 | 2,654 | 13,544,326 | 1,838,055 |........ 22, 815, 352 
TR 10,738 | 798,523 | 8,221,389 | — 175 | 13,834,168 | 1,888,798 |........ 24, 753, 586 


a Including ulso engravers', not set, and jewels to be used in the manufacture or watches, from 1891 
to 1594; from 1894 to 1896 miners’ diamonds are also included. 

b Including also miners’ and engravers’, not set. 

c Included with diamonds and other stones from 1891 to 1896. 

d Not specified prior to 1897. 

e Includes stones set and not specially provided for since 1890. 

J Including rough or uncut diamonds. 

g Not specified since 1883, 
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TALC AND SOAPSTONE. 


By Josera Hype Prarr. 


OCCURRENCE. 


Talc is one of the commoner minerals and in small quantities it is 
very widely distributed. The soapstone or steatite variety occurs 
more abundantly than the foliated or fibrous, and there are many 
more deposits of the former variety than can be profitably operated. 
On the other hand, there is a constant demand for deposits that will 
furnish a fibrous variety that can be used in the manufacture of paper, 
or deposits like the North Carolina talc that can be cut into pencils or 
ground to a pure product for the manufacture of various toilet pow- 
ders. The deposits near Hewitt, Swain County, N. C., furnish the 
best quality of tale, that for cutting into tailors’ pencils, and it is this 
variety that brings the highest price. At the present time this is a 
unique deposit as regards the quality of the talc. 

During 1902 there was some prospecting for talc about 4 miles from 
Schuyler, Nelson County, Va. Some of the material found is suitable 
for grinding to powder, but a large proportion is of the steatite 
variety. In the town of Rochester, Vt., about 3 miles southeast of 
the village of Rochester, the United States Talc Corporation has com- 
menced operations on talc deposits that were mined rather extensively 
during 1865 and 1866. This material will be put on the market as 
ground talc. 

No new deposits produced any tale during 1902, and the entire pro- 
duction was from the old deposits that have been operated for a num- 
ber of years. 

PRODUCTION. 


The production of tale and soapstone (exclusive of the fibrous vari- 
ety from New York) during 1902 was 26,854 short tons, valued at 
$525,157, as compared with 28,643 tons, valued at $424,888, in 1901. 
This is a decrease of 1,789 tons in amount and an increase of $100,969 
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in value. This large increase in value with a small decrease in quan- 
tity, is due to a smaller production of the inferior grades of talc, with 
an increase in the quantity and value of the manufactured products. 
The above values include the manufactured product made from the 
tale, there being but a small amount of the production sold in the 
crude state, as nearly all that is mined is used by the original pro- 
ducer. The production is classified, therefore, as it is marketed, as 
rough, sawed into slabs, manufactured articles, and ground tale. The 
variation in the value of the manufactured articles as compared with 
that of the tonnage is due to the character of the article made, some 
years there being a larger number of expensive articles manufactured 
than in other years. 

In the table below are given the production and value of talc and 
soapstone from the year 1893 to 1902, inclusive. 


Production of talc and soapstone, 1898-1902. 


Condition in SS ae rn ee ee eee ee ap ecu ewE——— 


which marketed. uan- | y - Quan- 
S Value. | iy. | Value. | Vit" | Value.| ity. | Value. | Value. 


————— ám e ee rt | cr | — ——ÁM 


Short Short Short Short Short 
tons. tons. tons. tons. tons. 
Rough ...... 5,760 ¡$51,600 | 5,620 [$50,780 | 1,041 | $8,886 | 1,550 $13,375 | 1,020 | $12,535 
Sawed into slabs... 104 | 4,400 | 1,303 | 19,500 863 | 12, 320 923 | 15,481 | 1,107 | 21,726 
Manufactured arti- 
"p.n. ERU 7,070 |123,600 | 6,425 244, 000 10, 789 |170,791 | 10,133 [232,261 | 12,095 | 267, 583 
Ground 5........... 8,137 | 75,467 | 9,796 | 87,045 | 8,802 | 74,498 | 9,577 | 92,948 | 7,701 | 63,785 
Total <....... 21,071 [255,067 | 23,144 |401,325 | 21, 495 |266, 495 | 22,183 |354, 065 | 21, 923 | 365, 629 
1898, 1899. 1900. 1901. 1902. 
On ni [eee UU TR PR ESPN AR A SS 
which marketed. | Quan- uan- uan- Quan- Quan- 
Short Short Short Short Short 
tona. tons. tons. tons. tons. 
Rough ............. 1,380 [$16,453 | 1,510 $18,800 | 3,086 |$32, 458 | 3,920 [230,874 | 2,816 | $20,086 
Sawed into slabs...| 1,305 | 13,240 | 1,499 | 12,392 | 1,065 | 19,520 225 | 4,261 436 7,722 
Manufactured arti- 
COSO o ee cores 11,336 ¡191,923 | 12,377 ,310| 10,551 |174, 270 | 12,618 |257,146 | 13,476 | 412, 028 
Ground D........... 8,210 | 65,496 | 9,349 | 70,303 | 13,241 [157,293 | 11,880 [132,607 | 10,126 | 85,371 
Totale....... 22, 231 ¡287,112 | 24,765 ¡330,806 | 27,943 |383, 541 | 28,643 |424, 888 


a Includes bath and laundry tubs; fire brick for stoves, heaters, etc.; hearthstones, mantels, sinks, 
griddles, slate pencils, tailors’ pencils, gas tips, and numerous other articles of everyday use. 

b For foundry facings, paper making, lubricators, dressing skins and leather, etc. 

c Exclusive of the amount used for pigment, which is included among mineral paints. 

d Includes manufactured materials to the value of $40,275, for which no quantities were given. 


As is seen from the above table, there was a considerable decrease 
in the amount of rough talc sold, and of this amount nearly one-half 
was of the North Carolina production. With but a small increase in 
tonnage of the manufactured articles, there has been a large increase 
in value, due partly to the increase of the North Carolina tale that 
was manufactured into tailors’ pencils and gas tips, and to the expen- 
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sive articles made from the Virginia soapstone. Nearly all of the 
Virginia product is put on the market in the form of manufactured 
articles; most of that from New Jersey, Pennsylvania, and Maryland 
is put on the market as ground talc. The quantity of tale sawed into 
slabs was nearly double that of 1901, but sawed talc still represents 
but a small percentage of the total quantity mined. 

There was a considerable falling off in the number of producers of 
tale in 1902 as compared with the number in 1901, and in some States 
there was but one producer. For this reason it has been necessary to 
group a number of the States together. Pennsylvania and New Jer- 
sey fall naturally together, as the principal deposits in these States 
are separated only by a river. In the following tables are given the 
production by States in 1902 and also from 1898 to 1901: 


Production of talc and soapstone in 1902, by States. 


State. Quantity. Value. 
Short tons 
New Jersey and Pennsylvania... 2.0... cee cee ccc ce cece cee m rrt 7, 082 $52, 812 
Maryland and Virginia A DUE o T E RE 13,221 872,163 
North Carona S cies ue ne o oe when A neces duds depu i 2a sua EE EU dE 5,239 RS, 962 
OUNCE SUIATOSO. dai scie er RR E ERES I MA RUP P ERE EIUSDEM US ARDEN a Res 1,312 11,220 
Total....... RO o CEU ORE RES RE UY eRe ACTI REINES 26, 854 525, 157 


a California, Massachusetts, and Georgia. 


Production of talc and soapstone in 1898, 1899, 1900, and 1901, by States. 


1898. 1899. 1900. | 1901. 


State. — SS SSS eS SS icis 

Quantity. Value. !Quantity.| Value. |Quantity.| Value. Quantity.| Value. 

Shorttons. Shorttona. Short tons. Shorttons. 

Georgia............. 639 $4, O54 1,062 |a $42, 085 6,477 | $77,213 693 81,717 
North Carolina..... 1,695 27,320 1, 817 31,880 4,522 | 75, 308 5, S19 77, 824 
Pennsylvania ...... 3, 778 25, 436 5,012 92. 872. A A deer 2, 002 19, 132 
Virginia............ 10,059 | 119,480 | 10,886 | 107,062 9,806 | 116,930 | 12,511 232, 900 
Other Statesb....... 6,000 | 110,822 5,988 | ¢116, 906 7,138 | 114,090 7,068 90, 315 
TOUT «des 22,231 | 287,112 24,765 | 330, 805 27,913 | 383,511 28, 643 424, 888 


a Includes manufactured articles to the value of $36,000 for which no quantities were given. 

b California, Maryland, Massachusetts, New Hampshire, New Jersey, and Vermont; also Pennsyl- 
vania in 1900. 

c Includes $40,275 value for which no quantity was reported. 


From these tables it appears that there was an increase in the value 
of the production from North Carolina, but a decrease in tonnave, 
this being due to the smaller quantity of the pyrophyllite soap- 
stone mined in 1902 and to the increase in the quantity of the better 
quality of tale from the western part of the State. "There was a still 
further decrease in the production of talc in Georgia and also a smaller 
number of producers. "There was a slight increase in the quantity of 
soapstone mined by those who produced this material in Virginia, with 
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a large increase in value in 1902 over the value of 1901, although there 
was a smaller number of producers. 

The quantity and value of talc and soapstone produced in the United 
States since 1880, exclusive of that used as a mineral pigment and of 
the fibrous tale from New York, are given in the following table: 


Annual production of talc and soapstone, 1880-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 

Short tons. Short tons 
TRB S 8 441 | $66,665 || 1892 .................----.-- 23,908 | $437,449 
E eec et erts aie 7,000 | 76,000 || 1893 .................-...--- 21,071 | 255,067 
IBS S Donc 8 Milan ed: 6,000 | 90,000 || 1894 ................-------- 23,144 | 401,325 
o MENTRE HP EM 8,000 | 150,000 || 1895 ........................ 21,495 | 266,495 
TR MEME TENERE OST 10,000 | 200,000 || 1896 ............ooooocoo.... 22,183 | 354,065 
Mo oes te ate 10,000 | 200,000 || 1897 ..............---------- 21,923 | 365,629 
A A 12,000 | 225,000 || 1898 .........oooocooo....oo. 22,231 | 287,112 
pf E 12,000 | 225,000 || 1899 .................----- 24,765 | 330,805 
DSBS ogee oos coepi E ehe odes 15,000 | 250,000 || 1900 ................-ssee--- 27,943 | 3s3,541 
1850. A o Ari Ud: 12,715 | 231,708 || 1901 ................-- ee 28,643 | — 494, 888 
1890: 2 (2 ere a eccl ue 13,670 | 252,309 || 1902 .................----- 26,854 | 525,157 
1891.5 oes oie M eL Cnr 16,514 | 243,981 


PRODUCTION OF FIBROUS TALC IN NEW YORK. 


The fibrous tale mined in the State of New York is found in St. 
Lawrence County, and its production is treated separately for the 
reason that it is nearly double that of all the other States together, 
although the value is nearly the same, and that it is used principally 
for the one purpose of paper making. It is on account of its fibrous 
character that it is especially adapted for this purpose. In 1902 the 
production was 71,100 short tons, valued at $615,350, an increase of 
$131,750 in value but of only 1,900 tons in quantity, as compared with 
the production of 69,200 short tons, valued at $483,600, in 1901. In 
1901 there was an increase of 5,700 tons in quantity, but a decrease of 
$15,900 in value, as compared with the production of 1900, which was 
63,500 tons, valued at $499,500. 

In the table below is shown the production of fibrous talc in New 
York since 1897: 


Disposition of fibrous tale produced since 1897. 


1897. 1898. 1899. 
Uses. Pee ee oe ee ee EGO A RIGEN LEER ARA 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tone. Short tona. Short tons. | 
Sold erude...................... 9,500 | $21,500 500 $1, 250 500 $1,250 
Paper filling 2.2 iiec e Gea wA 
Pat acne eor HON | 47,209 | 376,436 53,856 | 410,180 94, 155 436, 900 
Wall plastera.................elees. 


Otic couse nade aioe | 57,009 | 396, 936 54,356 | 411,430 54,655 | 438,150 


\ 
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Disposition of fibrous tate produced since 1897—Continued. 


1900. 1901. 1902. 
Uses. —— Se S DETER 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tona. Short tons. 
Bold Orde: 20.2.5520 ce ocecu A loe Duo Seul: 200 $600 100 $350 
Pauper ing AAA 
Pait A accede 63,500 | $499, 500 69,000 | 483,000 71, 000 615, 000 
Wall plasters....................... 
TOUR ador do ee e x ER ERES 63,500 | 499,500 69,200 | 483,600 71,100 615, 350 


The production of fibrous talc in 1902, both as to quantity and value, 
is the largest of any year since the productions have been recorded. 
During the last two years there has been a consolidation of a number 
of the smaller properties, and it was expected that there would be a 
correspondingly larger increased production, as there is a constantly 
increasing demand for this fibrous talc in the paper industry. Tale 
has almost entirely replaced the clay materials that were formerly 
used as fillers in paper, as it gives greater strength to the paper, but 
with the continued increase in the price of the talc these clays may 
again be introduced. With, however, a uniform price for the talc its 
use should increase very materially. 

In the following table is well illustrated the constant increase in the 
production of the New York talc since 1880: 


Production of fibrous tale, 1880-1902. 


Year. Quantity. | Value. Yenr. Quantity. | Value. 
Short tons. | Short tons. 
PP AA EE E 4,210 | $54,730 || 1892 ........................ 41,925 | $472,485 
TAS] etc pe saa o EDS Qe 5, 000 60; 000. || 1808 cidcid EC RI 35, 861 403, 436 
A Venus 6, 000 75,000 || 1804 cd 89, 906 435, 060 
TSS MP E E 6, 000 75,000 || 1895 Sone foe on ie wes edax 39, 240 370, 897 
IS A en EUROPAS 10,000 | 110,000 | 1896 ............ Lesen 46, 089 399, 443 
||. D — 10,000 | 110,000 || 1897 ...............lleeeeee 57,009 396, 936 
A ie RUE Reed 12,000 | 125,000 || 1898 ................ eese 54, 356 411, 430 
jo rm En 15,000 | 160,000 || 1899 .................... e. 54, 655 438, 150 
ISSR ceti a n A 20,000 | 210,000 || 1900 ........................ 63, 500 499, 500 
A Me 23,746 | 244,170 || 190] 41i oo eee to a e de Esa 69, 200 483, 600 
A esi AES 41,354 | 389,196 || 1902 .....ooooooccconocarooos 71,100 615, 350 
e o2 c2 bee y das 53, 054 | 493,068 
IMPORTS. 


The quantity of talc imported into the United States has been very 
irregular since 1889, which has been due to the constant development 
of the good deposits of the mineral in this country. The imported 
material comes mainly from France and Italy, and although it is 
superior in quality to most of that mined in the United States it is not 
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better than some of that obtained in Swain and Cherokee counties, 
N. C. The amount and value of the talc imported into the United 
States since 1880 are shown in the following table: 


Tale imported into the United States, 1880-1902, 


Year, Quantity.a| Value. Year. Quantity. | Value. 

Short tona. Short tona. 
I8 LL eL oS ino vate a ede Nau Lad actors 322.807 || 1892 onec us boies ene RES 531 $5, 546 
ji. DM —Á— RIDERE 7,99L AAA 1,360 12, 825 
I PERENNEM TEN ee 25,641 || 1894 ON 622 6,815 
DBRS RES 14,007 11895... loce des 8,165 26,843 
iD. RUOTE EUREN IMS 41,165 | T896 cote a Cen Eae 1, 966 18,693 
DBR QLIlei ndene ae aoee iE aaa ELS 24,356 || 1897 << toria 796 8, 423 
TRG ecnicljc auae edere | —— 24,514 || 1898 ......................-. 761 9, 338 
| Sy EM TERES | —— P 49,250 || 1809... cedo ee ce beo el sake 254 3, 544 
IBSBOLIs iR Ive DEDE EUE E 24,165 22,446 || 1900 5 oa 79 1,070 
IRSU Ludo coa ees quee TS ÓN 19, 229 80,993. || 1901 occ ecw ss ositos 2, 386 27,015 
ji. DEC RUN 1,044 1,D00- | 1902 2 osos mop haee men 2, 859 85, 366 
18901. 1 uve esced ec i eO 81 1,121 


aQuantity not reported previous to 1888. 


CANADIAN PRODUCTION. 


The production of talc in Canada since 1886 is given in the table 
below, and it will be observed that the fluctuation in value is much 
more pronounced than in the value given for the United States product: 


Production of soapstone in Canada, 1886-1901. 


Year. Quantity. | Value. |; Year. Quantity. | Value. 


— o M — ——————————————— | | A 


Short tons. 
$400 | A le i oper opa" 475 $2,138 
A ecc CE 410 1,230 
280 || 1897 .........LLuuu.eeeee nee 157 850 
A BIO |) ASUS n None. i.......... 
1, 239 | o A EE A T. 450 1,960 
EEE ' 1900 ola ara aaa 420 1,365 
6,240 |; 1901 ............... eese None, |.......... 
1:920.1 11909: <a oeis 689 1, 804 


ABRASIVE MATERIALS. 


By Joseren HYDE Pratt. 


INTRODUCTION. 


The abrasive materials treated in this report are as follows: Oil- 
stones and whetstones, grindstones and pulpstones, buhrstones and 
millstones, pumice, infusorial earth and tripoli, crystalline quartz, 
garnet, corundum and emery, carborundum, crushed steel, artificial 
corundum, and adamite. These abrasive materials can readily be 
divided into three groups: 

1. Those which occur as a rock formation and are cut and manufac- 
tured directly into the form desired, while retaining their original rock 
structure and appearance, as grindstones, whetstones, etc. 

2. Those which occur as a constituent of either a rock or a vein and 
have to be mechanically separated from the associated gangue and 
cleaned, as corundum, garnet, etc. 

3. Artificial abrasives, as carborundum, crushed steel, etc. 

A few of the materials included under the head of abrasives are not 
used entirely for abrasive purposes, as crystalline quartz and infuso- 
rial earth. In the present report there is included only that produc- 
tion of the former that is used in the manufacture ef sandpaper, scour- 
ing soaps, etc., and in the manufacture of wood finishing materials, 
the greater production of the quartz being used in the pottery and 
glass industries. 

The entire production of infusorial earth and tripoli is included in 
this report, although but a small amount is actually used for any 
abrasive purposes. 

While the aggregate amount of these abrasives produced each year 
is increasing, there is a noticeable variation in the production of the 
different kinds of abrasive materials. As their use is to a certain 
extent dependent on the growth of manufacturing industries, there 
will be a change in their production corresponding to the increase or 
decrease of these industries. 
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In 1902 the total value of all the natural abrasives produced in the 
United States was $1,326,755, as compared with $1,194,772 in 1901. 
A list of the values of the production of the different abrasives for the 
years 1900, 1901, and 1902 is given in the following table: 


Value of abrasives produced in United States during 1900, 1901, and 1902. 


Value. 
Kind of abrasive. 
1900. 1901. 1902. 

Oilstones and scythestones................... eee lceece eee eee $174, 087 $158, 300 £221,7 
GTIHdstolesd oan oad CbeR Reds dias 710, 026 580, 703 667, 431 
Buhrstones and millstones .............. ee eee ec ccc eene 32, 858 57,179 59, 808 
O o ap pL esce LacEed rus cur ierie dame | 2, 790 
Infusorial carth and tripoli ...................Llellel elle eere eene 24, 207 52, 950 53, 244 
Crystallint A Exo EVE E EE xed Rue dE 40, 705 41, 500 81,335 
GHIMCUS fois A UOI Cere 123, 475 158, 100 | 132, 820 
Corundun und CUE vea 4daRk Wer ERE a EF FEROI QE SES 102, 715 146, 040 : 104, 605 

QUT MAC TM NER RO EP aetna EETA EE 1,208,073 | 1,194,772 | 1, 326, 755 


Artificial abrasives produced in United States during 1900, 1901, and 1902. 


Kind of abrasive. 1900. 1901. 1902. 


Pounda, Pounda. Pounds, 
CATDOTUINO AAA RIEN VR QU EA Mx EST CORRER INA 2,401,000 | 3,833,175 3,711, 500 
Crushed steel. unit ii it tddi 700, 000 690, 000 735, 000 


OILSTONES, WHETSTONES, ETC. 


There is included under this head all kinds of oilstones, whetstones, 
water hones, knife sharpeners of all varieties, razor hones, dental 
points, etc., that are manufactured from various sandstones and 
schists. 

PRODUCTION. 


There was a decided increase in the production of oilstones and 
scythestones in the United States during 1902, the value of which 
amounted to $221,762.¢ Thisisan increase of $63,462 over the value 
of the production of 1901, which was $158,300, and it is also the high- 
est value recorded for these abrasives since their first publication in 
1880. Until 1902, the year of maximum production was 1899, when 
the value of the output amounted to $208,283. This general increase 
in the production of this type of abrasives is due to the larger demand 
for the various abrasive articles manufactured from the novaculite 
(sandstone) found in Arkansas, and also to the successful introduction 
of the American stones into foreign markets. 

As the producers of the abrasive materials used in the manufacture 
of oilstones and whetstones are in nearly all cases also the manufac- 


aThe crude product in 1902 us reported by the Census was valued at $113,968. 
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turers, the statistics given are for the finished product instead of the 
raw material. This production was confined to the following States: 
Arkansas, Michigan, Indiana, Ohio, and Kentucky, in which the mate- 
rial used was sandstone; and New Hampshire and Vermont, in which 
a quartz-schist was the material used. 

The following table gives the value of the oilstones, whetstones, 
etc., produced from 1891 to 1902, inclusive: 


Value of oilstones, whetstones, etc., produced in the United States, 1891-1902. 


Value. 


$149, 970 
180, 486 
208, 283 
174, 087 
158, 300 

. 221, 762 


From 1880 to 1890, inclusive, the production and value of the rough 
stone have been published in these reports, except in the case of the 
output for 1890, when the value for the unfinished product was given 
for the novaculite of Arkansas, while in all other cases the value of 
the finished stones was given. The annual production from 1880 to 
1890 was as follows: 


Production of oilatones and whetstones, 1880-1890. 


Year. Quantity. | Value. Quantity. | Value. 
Pounds. Pounds. 
IBSUL LOIS E owe E 420, 000 $5, 000 1,160, 000 $15, 000 
IBBIG i$ eee ebee es Bees 500, 000 8, 580 1, 200, 000 16, 000 
J582 2b A uera 600, 000 10, 000 1, 500, 000 18, 000 
ce MERC EN REOR RS 600,000 | 10,000 5, 982, 000 32, 980 
12.52 O TS ee TNT 800, 000 12,000 4.1890 ura eras 69, 909 


IMPORTS. 


Although there has been a general increase in the production of 
oilstones and whetstones in the United States, there continues to be 
imported into this country from $30,000 to $60,000 worth of these 
abrasives. In 1902 this amounted to $56,456. "They consist princi- 
pally of razor hones from Belgium and Germany, and of “Turkey” 
oilstones from France and Italy. 

The total value of all kinds of hones, oilstones, etc., imported into 
the United States since 1880 is shown in the following table: 
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Imports of hones and whetstones, 1880-1902. 


Year ending— Value. Year ending— Value. 


June 30— | December 31— ° 
de $14,185 |— WDlaccccnnnnnnnannncnanacanenenanes $35, 341 
PASI RN ENTE Il, Ts 33, 120 
E A A MR RE 27, 882 | A ee IA 25, 301 
A A AS OS 26,671 
e MONPOR ROLAND A ee ere 32, 439 
Pi CPP APERIRE 21, 434 O NS BO, ASR 

December 31— INUT Ces da S 34, 185 
A EIEE AEE 21,141 E A E a 30, 550 
[Doy MP MM A RR Seas 24,093 1t oases oc erosut deus E 34,510 
a as la 30, 676 E A E 39,316 
o A A ML ER 64, 655 
A 37, 454 | $900. X eL esque sun EEEE 56, 456 

EXPORTS. 


Although no separate record is kept of the exports of oilstones and 
scythestones, it is undoubtedly true that the value of these is in excess 
of the imports and that it is gradually increasing in quantity, while 
there will be but little increase in the imports. The material exported 
consists chiefly of. New Hampshire scythestones, with smaller amounts 
of Indiana and Arkansas oilstones. There is a growing demand for 
the latter stone at good prices. 


GRINDSTONES. 
PRODUCTION. 


The States producing grindstones in 1902 were Michigan, Montana, 
Ohio, West Virginia, and Wyoming, with by far the largest amount 
from Ohio. Pulpstones were produced in Ohio alone, and the Tippe- 
canoe Pulp and Grindstone Company, of Empire, which is the largest 
producer, is using nearly all of its stone for this purpose. The total 
value of all kinds of grindstones produced in 1902 was $667,431, which 
is $86,728 greater than their value in 1901, which was $580,703. The 
production of 1900, valued at $710,026, is still the largest production 
recorded for any year. In comparing the values of the productions 
of the earlier years with those of the last few years it must be borne 
in mind that the price per ton has decreased from $15 to from $8 to 
$10, and that, therefore, the tonnage of grindstones used in the last 
four years is greater than that of any year before. Of the value of 
the production of 1902, $667,431, the sum of $23,088 is due to pulp- 
stones, an increase of $4,988 over the value in 1901, which was 
$18,800. 

This decided increase in the production of grindstones since 1898 
has been largely due to the marked increase in all kinds of manufactur- 
ing industries during the same period. 
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In making reports of production to the Survey, some manufacturers 
use the ton as the unit of measurement and others state the number of 
grindstones made. In 1902, exclusive of pulpstones, the number of 
grindstones reported aggregated 29,543 pieces, valued at $100,875, as 
compared with 40,948 pieces, valued at $396,238, in 1901. The product 
reported by weight amounted to 44,504 tons, valued at $543,428, as 
compared with 16,807 tons, valued at $165,665, in 1901. 

The value of the grindstones, including pulp stones, produced in the 
United States during 1902, by States, is given in the table below. 


Value of grindstones produced in the United States during 1902, by States. 


State. Value, 
Ola erus te a M eu e e LEM EL UCM ee eek eae erate ae eet tana NE EET $060, 412 
Avast Vis id casein veo A rece La LUN Abo CA M d 22,347 
Michigan, Montana, and Wyoming RT e n ——————H 81,672 
dl A 2 Gba e su RC LO D D DE ria M eb Aer en Mur ME LL E Mae E 667, 431 


In the following table is given the value of the production of grind- 
stones, including pulpstones, from 1880 to 1902, inclusive. The table 
illustrates the depression and revival of this industry during and since 
the financial depression of 1893 and the years immediately following. 


Value of grindstones produced in the United States, 1880-1902. 


Year. Value. | Year. Value. 
i 
1880: 5028094992454 E ERFEREEREE SERERE EE $500,000 | jns ——ÓM— E $272, 244 
INS rth cot ned thee e envase diesel ius 900,000 | 1809... Lees ate e AER EAS SE ET POPE See 338, 787 
TSS 2 ——————— —À 400,000" |. 1801. cese stare ols eb xxx qe 9 meta sare wipers eee 223, 214 
jf. ER 600, 000 | A SAU Ee in a eibi ates 205, 768 
ISBT MR os 52050007 1808 ccc oc A A Er DI (s 326, 826 
158D oai e erEes eco aea Ie Mida cele 500/000 | ISIT es 368, 068 
ESO ca inca dient wen RR RC A 20, 000 11.1898. ccce sa decus Run ah dre m Rer e eR aS 489, 769 
I4 onc feQ xu oda aeree cue weds ES rS 221,400. o csc eee ee Ra E MEER E ews cave eS 675, 586 
ISOS ii CO Ped ACER Le A 251,800 || 1000. exe a RENNES Ret ee 710, 026 
LON AA 4S0, DAC A RE RE ER EERID REC MAE ER ERE 580, 703 
A RA DU E LEE 450, 000 | 1902. rencana P € 667, 431 
A potest eee Rae edes 476, 113 
IMPORTS. 


There has been a gradual decrease in the imports of grindstones 
during the last three years. In 1902 these imports amounted to 5,456 
long tons, valued at $76,906, as compared with a value of $88,871 in 1901, 
and of $92,581 in 1900. A large proportion of the above importation 
was of pulpstones from Newcastle-upon-Tyne, England. Other grind- 
stones imported were from Bavaria and from Scotland. In reporting 
the imports of grindstones the Bureau of Statistics of the Department 
of Commerce and Labor has not made any separation of the amount 
of the finished and of the unfinished products since 1883. 
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The quantity and value of the grindstones imported into the United 
States since 1868 are given below. 


Grindstones imported and entered for consumption in the United States, 1868-1902. 


Finished. Unfinished or rough. 
Year ending— 
Quantity. | Value. | Quantity. | Value. 
June 30— Long tona Long tons 
EE TIT cM mer eB. oS NEN $35, 215 
O A A O MI 99, 715 
| ro "—— ———— s EE. I A NER 96, 414 
irs etc PET DE 385 | 43,781 | 3,957.15 | 60,935 
nr ERR 1,202 | 13,453 | 10,774.80 | 100, 494 
LI m Tcr 1,137 | 17,033 | 5,376.84 | 94,900 
bn em c" "TE 1,443 | 18,455 | 7,721.44) 87,525 
IB La uui Ec ULIS LU Md NE 1,373 17,642 7,656.17 ' 90,172 
ir NERO NS E 1,681 | 20,202| 6,079.34 | 69,927 
IN Ro uode A M E EE LEES 1,245 | 18,516 | 4,979.75 | 58,575 
y AR RERO A IN | 1,463 | 21,688 | 3,669.41 | 46,441 | 
on MORTE | 1,603 | 24,904| 4,584.16 | 52,313 | 
E A A | 1,573 | 24,375 | 4,578.59 | 61,899 
O —— | 2,064 | 30,288 | 5,044.71 | 56, 840 
A MEO PP | 1,705 | 30,286 | 5,945.61 | 66,939 
E MOD" 1,765 | 28,055 | 6,945.63 | 77.797 
di — (UN laxis E ERS wants OPE ES TNR EN | 
5 ERAT EET US ANCHO RSEN. RM AS 
December 31— ! | 
TSR p EUM AN TE UM. A E 
Loy MN NP ERE os Vade A ewer sense 
E —— —Á— M —— NR seges A anten es 
Loc TET UP ncm ves AN A 
j|. eT" A A A NE 
Lr REPRE O ON REOS 
ID AMET Sión | VE EEI A O ERTS 
TUE EAE A TECE E E A E T ce ee OA E E A ES 
PROD A A A None uoc OHNE | 
A AOS | PD CRA VNDE WERE | 
B. e deii: um [SIN HUC SHE Que | 
s mop d ———— MÀ duse tee deme ina eite A O 
ll x — —— ——Pr—— — —— A E E | 
180r. aw oie eco cy dais NP NUES EO cp | 
1000/2. d oues redu O A dl ose sees | 
WOON PRECOR OR Ee m rr Dr aeeets | 
D Mr EP IN sees 


aSince 1884 not separately classified. 


Total 
value. 


860, 855 
115, 593 
125, 605 
104, 716 
113, 947 
111, 933 
106, 010 
107, 814 
90, 189 
77,121 
65,129 
77,217 
76,274 
87,128 
97, 225 
105, 852 
a 86, 226 
50, 579 


39. 149 
50, 312 
51, 735 
57,720 - 
45,115 
21,028 
61, 052 
59, 569 
52, 688 
54,276 
66,195 
49, 196 
62, 973 
63, 852 
92, 581 
88, 871 
76, 906 


As the production of the American pulpstone increases, a constant 
decrease in the importation of these stones is to be expected, since the 
The export of grindstones 
is on the increase, and now the total of the exports is about equal to 


American stone is giving good satisfaction. 


the total of the imports. 


BUHRSTONES AND MILLSTONES. 


The American millstone varies from a sandstone to a quartz con- 
glomerate. The rock from which it is made occurs along the eastern 
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slopes of the Appalachian Mountains from New York to North Caro- 
lina, and is known by various names, according to the locality from 
which it is obtained. Most of the buhrstones are obtained from New 
York, though smaller amounts are made in Vermont, Pennsylvania, 
Virginia, and North Carolina. Besides the production recorded from 
these States, a small number of buhrstones are made in the mountain 
sections of North Carolina and Tennessee for local uses. There were 
formerly a very large number of buhrstones used in the United States, 
principally in grinding wheat, but at the present time there are but very 
few used for this purpose on account of the introduction of the roller- 
mill process. They are, however, now used extensively for grinding 
the coarser cereals, mineral-paint ores, fertilizers, cement rock, bary- 
tes, and other minerals, and for these uses the demand is increasing 
each year. For this kind of grinding the American stone is as satis- 
factory as the foreign stones which were formerly imported in large 
numbers from France, Germany, and Belgium. 


PRODUCTION. 


The value of the production of buhrstones in 1902 was $59,808, an 
increase of $2,628 over that of 1901, which was $57,179. This was 
more than twice the value of the production of 1900, which amounted 
to $28,115. From 1886 to 1894 there was-a very large decrease, from 
$140,000 to $13,887, in the production of buhrstones. Since 1894, 
however, there has been a gradual increase in the production. This 
increase will probably continue for some years to come. 

The production of 1902 was divided as follows: New York, $39,570; 
Pennsylvania, $1,978; Virginia, $11,435; North Carolina and Ver- 
mont, $0,825. 

In the following table are given the value of the production of 
buhrstones in the United States since 1880: 


Value of buhrstones produced in the United States, 1880-1902. 


Year. Value. | Year. Value. 
q——- 
TBO Sic ceeds dnl uda ceu dole $200,000 | 1892........ eese rene ene ee $23, 417 
A X d Viet etri EN 150,000 | "1803. A is REEF ERA aad ET E 16, 639 
ds a RENE 200000: 41 1894. iii A Van RES 13, 887 
E A A E EA 150,000 4) ISS acicate 22, 542 
A ose sees vu utu E rua ss 1500005 || 1896. repr io ex EE UM SM EET 22, 567 
TESS rs 100,000 || TROT os casam veu hu um RRORRNSANE seers 25, 932 
VSG NER ERN ERO re een A 140,000 || 1898.......... 0. cece RII 25, 934 
TSS) MR n OO 100, 000 | jo EC are ea arte E 25, 115 
[RSS LLise ds Vana te eee eva x en ERE 81:000. 51 10D dis 32, 858 
15859 oce oou CV y Rem tee ese O e aa i 85, 155-4 WOO) cw oru io Ru EY ERR TE new TNNT 57,179 
TROO! A vbuce Rr MC NACE RATE N ROS RUE 23, 720 | jU A a a a a eA R 59, 508 
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IMPORTS. 


The importation of buhrstones began to decline sharply in 1883, 
and there has been a gradual falling off since then. There was some 
increase in the value of the imports in 1900 and 1901, but in 1902 
they amounted to only $16,158, which is the smallest importation 
recorded. This general decrease in the imports is due not only to the 
introduction of the roller-mill process for making wheat flour, but 
also because the buhrstones produced in this country are as satisfactory 
as the foreign ones for the purposes for which the stones are now used. 

The value of buhrstones and millstones imported into the United 
States since 1868 is given in the table below: 


Value of buhrstones and millstones imported into the United States, 1868-1902. 


Made Made 
Year ending— Rough. |into mill- Total. Year ending— Rough. |into mill-| Total. 
stories, stones. 
June 30— December 31— 

1868............ £2u Ls $74,224 1 AA $29, 273 $662 | $29,935 
1869 ............ 57,942 | $2,419 | 60,361 1887 A 23, 816 191 24,007 
ida | 58, 601 2,297 | 60,898 D A 86, 523 705 | 37,228 
387] oed EPEAT 35, 406 3,698 | 39,104 canta 40, 432 452 40, 884 
Lyr A. 69, 062 5,967 | 75,029 1890............ 82, 892 1, 103 83, 995 
1873 ROT 60, 463 8,115 | 68,578 da 23, 997 42 24, 039 
Lyr ENDE 36,540 | 43,170 | 79,710 LL.» AE 33, 657 529 34, 186 
LY NEN 48,068 | 66,991 | 115,059 P06 AMA 29, 532 729 80, 261 
Dies 37,759 | 46,328 | 84,087 1890472255 AS enu a18, 087 
j|. vr AA 60,857 | 23,068 | 83,925 | A A Maes o a20, 316 
1878 NNNM 87, 679 1,928 | 89,607 1896.0 5 cosi A peers a26, 965 
1879 EPUM 101, 484 5,088 | 106,572 |; MOM O EEES a22, 956 
1880.0... 120, 441 4,631 | 125,072 || j|... NIRE: 22,974 1,005 ^ 28,999 
AS 100,417 | — 3,495 | 103,912 1899. ........... 18, 868 513 ' 18,881 
1890 A 103, 287 747 | 104,034 1900) c sgucss 27, 960 941, 28,904 
1883 Loco. 73, 413 272| 73,685 1901...........- 40,885 | 1,802; — 42,187 
1884 s 45, R37 263 | 46,100 1900. i Lees eut 15, 243 915 16, 158 
1885 .ciceve vues 35,022 455| 35,477 


a Not separately classified. 


PUMICE. 


Pumice is a general name given to the loose, spongy, cellular, or 
frothlike parts of lava, this peculiar structure being undoubtedly due 
to the escape of steam or gas through the mass while in a state of 
fusion. Commercial pumice is also made from another volcanic 
product known as volcanic ash, which includes the finer detritus that 
is ejected in many eruptions and is often deposited at considerable 
distances. Both the solid pumice stone and the volcanic ash are 
mined as a source of commercial pumice. 

The volcanic-ash deposits of Nebraska have been worked to some 
extent durmg 1902, the product being used largely in the manufacture 
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of certain soaps and scouring powders. "This production amounted to 
700 tons, valued at $2,750. 

Almost the entire demand for pumice is supplied by a pol in the 
northwestern part of the island of Lipuri, about 80 per cent of that 
used in the United States being shipped directly here from that 
island. If the Hawaiian product can compete with that from Lipari, 
itis in sufficient quantity to more than supply the demand of this 
country. 


IMPORTS. 


No record is kept by the Bureau of Statistics of the quantity of 
pumice imported into the United States, only its value being recorded. 
There has been no regularity in the importation of pumice; some 
years enough is imported to satisfy the market for a year or more. 
Thus, in 1896 no pumice was reported as imported into this country, 
and in 1902 the imports were valued at only $22,448. In other years 
it has varied in value from $13,788 to $05,930. 


INFUSORIAL EARTH AND TRIPOLI. 
OCCURRENCE AND USES. 


There are included under this head all porous siliceous earths of 
organic origin, such as infusorial earths, diatomaceous earth, and 
tripoli. These are formed from the siliceous shells of diatoms and 
other microscopic species and occur in deposits that are sometimes 
many miles in area. This material has been mined during the last 
year in New Hampshire, New York, Maryland, Virginia, Georgia, 
Missouri, and California. There is also included under infusorial 
earth the siliceous material found near Carthage, Newton County, 
Mo., which extends over into Indian Territory and which is evi- 
dently residual silica left from an impure siliceous limestone by the 
leaching out of the calcium carbonate. It is especially adapted for 
filtering purposes and can readily be cut into any shape desired. 
Quartz is sometimes ground and put on the market under the name of 
infusorial earth or tripoli. 

The infusorial or diatomaceous earth from near Richmond, Va., has 
been examined under the microscope, and diatom remains were readily 
recognized. The material contains only 70.14 per cent of silica, con- 
siderable alumina, and a little iron oxide. It is probably an infusorial 
earth mixed with more or less of clay material. 

The deposits of California, near Lompoc, Santa Barbara County, 
are being vigorously investigated and developed by Mr. H. M. Han- 
more, of Los Angeles. The material occurs within a few feet of the 
surface and can be quarried out in blocks of any dimensions required. 


M R 1902——56 
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It is nearly pure white in color, contains, when free from water, as 
high as 97 per cent of silica, and is a true diatomaceous earth, as is 
readily determined when it is examined under the microscope. The 
deposit is of considerable thickness, has apparently been disturbed but 
very little, is light and porous, and can readily be cut into slabs. Itis 
very homogeneous and is ready for use as soon as crushed. There 
was observed near the upper portion of the deposit an opaline silica 
which was very compact and dense. 

Prof. W. P. Blake” has recently described a deposit of diatomaceous 
earth from Pinal County, Ariz., but on account of its distance 
(70 miles) from the railroad, it is not at present a commercial deposit. 

But a small proportion of the infusorial earths and similar materials 
mined are used for abrasive purposes, such as the manufacture of pol- 
ishing powders and scouring soaps. Their most extensive use is in 
the manufacture of dynamite, packing for boilers, steam pipes, and 
safes, and as a base for fire and heat retarding cements. It is also 
beginning to be used in some quantity for the manufacture of fireproof 
building materials, such as solid brick and hollow brick for partition 
walls, floors, etc. The California material is also being introduced into 
the manufacture of plasters, and the experimental work has thus far 
been very satisfactory; it is also used in the manufacture of tile. The 
Missouri product is largely used in the manufacture of various filtering 
apparatus, and it can be cut into any desired shape. It is probable 
that the California diatomaceous earth could be used for this same 
purpose, as it is firm, can be cut into any desired shape, and is affected 
but little or not at all by water. 


PRODUCTION. 


A considerable variation will be noticed in the quantity and value of 
infusorial earth produced in the United States from year to year, which 
is due partly to the substitution of other materials for it and partly to 
the production by some companies in one year of an amount of the raw 
material sufficient to last a year or two. The variation in value is 
chiefly due to the different conditions in which the material is 
marketed. The following table shows the value of the product when 
ready for sale to the manufacturer. In the case, however, of the 
Missouri product the value of the manufactured articles is used. In 
1902 the production amounted to 5,665 short tons, valued at $53,244, 
which is an inerease of 1,645 tons in quantity, and an increase of $294 
in value, as compared with the production of 4,020 tons, valued at 
$52,950, in 1901. This slight increase in value is due to the fact that 
in 1902 the valuation refers to more of the raw material than it does 
in 1901. 


a Am. Inst. Min. Eng., Feb. Meeting, 1902. 
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In the table below are given the value and quantity of infusorial 
earth obtained in the United States since 1880: 


Production of infusorial earth, 1880-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tona. Short tons 
D E 1,833 | $45,000. A ere cRed rea gesce es: $43, 655 
A UE 1,000 | 10,000 | 1893 .......... ee sees] rr nnne 22, 582 
p UD 1, 000 8,000. 11891 rd 2, 584 11,718 
1883: ER ER RR NQEEPEN 1,000 5,000 || 1895 arica cai 4, 954 20, 614 
e A PE 1, 000 5,000 |:1806 A ze nu EE EC RT 9, 846 26, 792 
IBSD. eere eee ea Ae in IER UHR RS 1, 000 5.000 || 1897 riada wade » 3, 833 22, 38b 
A A 1, 200 6,000 || 1898 ra 2, 733 16,691 
TBS ob c A 8, 000 15,000 || 1899... uoccum las 8, 302 25, 302 
psg M —— one 1,500 T 000171900 anida 3,615 21, 207 
I8BU. Lea En EE QUEE PERF TVS 8, 466 23,372 1901] 2 oou A EEL Ar RS 4,020 52, 950 
1890. oen waXaa cesses 2, 532 50,2410 |: 1902 ............sssscsosense 5, 665 53, 214 
A ETA FEAE 21, 988 | 
| 
IMPORTS. 


The tripoli imported into the United States is included with rotten 
stone, which is used for similar purposes. The value of the imports 
in 1902 was $39,926, which is nearly the same as the value of the pro- 
duction in this country. No record was kept by the Bureau of Sta- 
tistics of the number of tons of this material imported. 


CRYSTALLINE QUARTZ. 


But a small amount of the quartz that is mined is brought under the 
head of abrasives, and of this amount less than a third is used in the 
manufacture of sandpaper and scouring soaps. The larger propor- 
tion of the production included here is used as a wood finisher, and is 
obtained from Connecticut. The larger amount reported as used in 
the manufacture of sandpaper was mined in Pennsylvania. In addi- 
tion to these uses large quantities are used in the stone-cutting trade, 
especially by the marble dealers. 


PRODUCTION. 


In 1902 the production of crystalline quartz included under abrasives 
amounted to 15,104 short tons, valued at $54,325, as compared with 
14,050 tons, valued at $41,500, in 1901. "This large variation in the 
value is due to the fact that in 1902 the valuation reported was in some 
cases after the quartz had been crushed or ground. The actual value 
of the crude quartz varies from $2.50 to $5 per ton, and will average 
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about $3 per ton. Using this valuation per ton for the crude quartz 
mined, the total value was $43,085. In the following table are given 
the value and quantity of crystalline quartz produced in the United 
States since 1894: 

Production of quartz crystal, 1894-1902. 


Year. Quantity. | Value. ! Year. Quantity. | Value. 
Short tona. | Short tons. 
E A E E A 6,024 | $18,054 | 1899 ............... eee eee eee 13,600 | $39,000 
1800. EE fee sdnuE 9,000 | 27,000 | 1900.............-- ees 14, 461 40, 705 
]HOD Li ct Ee rece dE 6,000 | 18,000 | 1901 ...........-.-. eene 14,050 41,600 
O E 7,500 | 22,000 | 1902 ..ooocccocccccccccnncnno 15,104 84, 335 
1898 O 8,312 | 23,990 | 
GARNET. 


There were no new garnet deposits that were producers in 1902, and 
the production was confined entirely to Connecticut, New York, Penn- 
sylvania, and North Carolina. To be of commercial value the deposits 
of garnet must have good railroad facilities. 


PRODUCTION. 


The production of garnet in the United States during 1902, as 
reported tothe Survey, amounted to 3,926 short tons, valued at $132,820, 
as compared with 4,444 tons, valued at $158,100, in 1901. The price of 
carnet varies considerably, according to the locality from which it is 
obtained. As reported to the Survey, the prices have varied from $20 
to $60 per ton, the higher price being obtained for the North Carolina 
garnet. The average value per ton of the production in 1902 was 
$35.10, as compared with $35.57 per ton in 1901, and with $38.76 in 
1900. The large increase in the production of garnet since 1900 is 
accounted for by the fact that the North Carolina production was not 
included in these statistics until that year. 

The table below gives the production of each year since 1894. 


Production of abrasive garnet, 1894-1902. 


Year. Quantity. | Value. || Year. Quantity. | Value. 
Short tons, Short tons. 
ar TE DIENEN 2,401 | 890,660 | 1899 ........Lsseseeee nenne 2,765 | $08,995 
A 3,325 | 95,050 | 1900 ........ 2. cece cece ee ee ee. 3,185 | 128,475 
jS; ——— ens 2,086 | 68,877 | Wilson 4,444 | 158,100 
A NE 2,554 | 80,853 1 1900 ii sien Rn ene 3,926 | 132,890 
1898 cis boe rk ibo cans 2,967 | 86,850 
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CORUNDUM AND EMERY. 


There is a constant increase in the demand for such abrasives as 
corundum and emery, which is due to the large increase in manufac- 
turing, especially of agricultural machines, and also to the improved 
methods that have been devised for manufacturing emery and corundum 
stones and wheels of all shapes and sizes. That the supply could readily 
exceed the demand is very evident when it is considered that there are 
only about 16,000 tons of corundum and emery used in the United 
States. Of this amount, however, about 10,000 tons are imported, so 
there is room for a large increase in the domestic production of these 
abrasives. At the present time there are less than 500 tons of corun- 
dum used; this is not due to the small demand for it, but to the lack of 
this materia] on the market. If the price is maintained at 8 to 10 
cents per pound there will be but a relatively small amount of corun- 
dum used; but with a slight decrease in price there will be a great 
increase in the use of corundum, which will be at the expense of the 
emery. At the same time, with a decrease in price, the more favorable 
must be the location of the deposits for mining and for railroad facili- 
ties in order to bear the competition with the emery. With the 
known occurrences of corundum in the United States there should be 
no difficulty in such production of it as fully to satisfy the markets 
demand. 

In the North Carolina corundum fields there was no production of 
this mineral during 1902. The North Carolina Corundum Company, 
which was carrying on development work in 1909, expects to become 
a producer in 1903. These deposits are on Duck Creek, Clay County, 
associated with the largest peridotite area in the Southern Appa- 
lachians. There has been one find made in this section of a mass of 
solid yellow corundum weighing 125 pounds. The company is equip- 
ping the property with machinery for mining, cleaning, aud preparing 
the corundum for market. ! 

The Montana corundum deposits were producers of crude corundum 
ore to the extent of about 325 tons, most of which, however, is still lying 
on the dump. During January, 1903, about 25 tons were cleaned, but 
none was placed on the market, mainly onaccount of unfavorable freight 
rates. A favorable rate to Chicago has now been obtained, and the 
Montana Corundum Company is now (July, 1903) producing corun- 
dum at the rate of 800 to 1,000 tons per year. The commercial 
product has been tested by a number of users of this abrasive, and 
they have reported favorably regarding it. The Bozeman Corundum 
Company has been developing its property about 14 miles southwest 
from Bozeman. The corundum veins vary from a few inches to 3 
feet in thickness, and are being exploited by means of shafts and 
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drifts. About 5 miles west of the Montana Corundum Company’s 
mine is the Anceny corundum deposit, which promises to develop into 
& property containing a large quantity of corundum. 

A recent discovery has been made of corundum in Connecticut, 
which has been described by Prof. B. K. Emerson." It occurs in 
Litchtield County, near Barkhamsted, but does not give any evidence 
of occurring in commercial quantity. 

The deposits of corundum occurring in serpentine near Spanish 
Peak, California, described in the report for 1901, have been described 
in detail by Prof. Andrew C. Lamson.’ He considers the rock as a 
new type, to which is given the name ** plumasite.” 


The Canadian corundum deposits have continued to be operated 
during 1902, and the larger part of their production has been shipped 
to this country. The total production was nearly double that of 1901. 


PRODUCTION. 


In 1902 the production of corundum in the United States was almost 
entirely of the emery variety. The production of emery was confined 
to the same localities as the year before—the mines at Chester, Mass., 
and those in the vicinity of Peekskill, N. Y., there being an increase 
in the production from the latter locality and a large falling-off in the 
production from the Chester mines. The quantity of emery produced 
did not come up to what was expected. The total quantity of corun- 
dum and emery produced during 1902 was 4,251 short tons, valued at 
$104,605, a decrease of 54 tons, and of $41,435 in value, as compared 
with the production of 4,305 tons, valued at $146,040, in 1901. There 
was also a large falling off in the imports of emery and corundum for 
1902. 

In the table below are given the quantity and value of the produc- 
tion of emery and corundum in the United States since 1881, but in 
each case it is the total amount of the two that is given. 


Annual production of corundum and emery, 1881-1902. 


Year. ! Quantity. | Value. Year. Quantity. | Value. 
| Short tona, Short tons. 
dde 500 | 280,000 !| 1892 ....ooocccccccccncnnnnos 1,771 | $181,300 
ju. eer Bas os 500 | 80,000 | 1893 0.0.0... ee eee cece eee cece 1,713 | 142,325 
TSG REPERI CREER | 550 | 100,000 | 1881.02.22... eee nennen 1,495 95, 936 
| CDM DES 600 | 108,000 || 1895 22.0... cece ene 2,102 | 100,256 
SEGUE UE | 600 | 108,000 || 1896 ............ cece cece eeee 2,120 | 113,246 
e O sects nnn | 645 | 116,190 | 1897.00.22... cee cece eeeee 2,165 | 106,574 
E AEE ON | 600 | 108,000 | 1898............ ccce 4,064 | 275,064 
r BEEE NERT ET | B89 | 91,620 || 1899 2... eee eee eee eee eee 4,900 | 150,600 
| "ER 2,245 | 105,567 || 1900 .........0cc cece cece eens 4,305 | 102,715 
IN | 1,970 | 89,395 | 1901 ............-- sensn 4,305 | 146,010 


AA E 2,247 AI AAA oia ee ENS 4, 251 104, 605 
| 


a Am. Jour, Sci., vol. 14, Sept., 1902. 
b Univ. of Cal. Publications, Bull. Dept. of Geol., vol. 3, p. 219, 1903. 
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IMPORTS. 


There was a large falling off in the imports of corundum and emery 
in 1902, which amounted altogether in value to $214,542, as compared 
with $294,999 in 1901, a decrease of over $80,000 in value. There was, 
however, a decided increase in the importation of corundum as com- 
pared with the year before, most of which was obtained from Canada. 
The table below shows the quantity and value of emery and corundum 
imported into the United States from 1867 to 1902: 


Emery and corundum imported into the United States, 1867-1902. 


| | . Other 
Grains. Ore or rock. dien of eee Total 
Year ending— tures. | value. 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Value. 
June 30— | Pounds. | Iona tons. Pounds. 
A. A E | 428 | $14,373 924, 131 | $38,131 |.......- 852, 504 
1868........... TREES (UT NA 85 4, 531 834,286 | 33,549 |........ 38, 080 
1869..........- Precor | Neneh 964 | 35,205! 924,161 | 42,711. Lo... 77, 916 
1870........... COHEN (ees 742 | 25,335 614,080 | | 29,531 |......-- 54, 866 
E PERENNE A RUNE 615| 15,870 613,624 | | 23,941 |......-.| 44, 811 
i [xp RR: A, A 1,641 | 41,921 804,977 | 36,103 |.......- 77,424 
LY: A 610,117 | $29,706 755 | 26,065 343,828 | 15,041 | $107 | 70,919 
Isoissa 331,580 | 16,216 1,281 | 43,886 69, 890 2,167 97 | 62,366 
SR A 487,725 | 23, 345 961| 31,972 85, 853 2, 990 20| 58,327 
1876.......... 385,246 | 18,999 1,395 | 40,027 77,382 2,533 94 | 61,653 
387 eee tos 343,697 | 16,615 $52| 21,961 96, 351 3,008 |........| 42,182 
y A | 334,291 | 16,359 1,475 | 38,454. 65, 068 1, 754 84 | 56,601 
Ii ee | 496,633 | 24,456 2,478 | 58,065 133, 566 4,985 |........ 87,506 
1880.......-.-. 411,310 | 20,066 3,400 | 76,481 223, 855 9, 202 145 | 105, 894 
]881......... .| 454,790 | 22,101 2,884 | 67,781 177, 171 7,497 53 | 97,132 
188 coco... 520,214 | 25,314 2,765 | 69,432 117,008 3,708 241| 98,695 
1833........«-- 474,105 | 22,767 2,447 | 59,282 93, 010 3,172 269 | 85,490 
1884........... | -— 3,267 5, 802 4,145 | 121,719 513,161 | 21,181 188 | 118, 890 
LB coco. | 228, 329 9, 886 2,445 | 55,968 191, 314 8, 789 757! 74,800 
December 31— | 
1886..........- ! — 161,297 6,910 3,782 | 88,925 365,947 | 24,952 851 | 121,638 
CTS 367,239 | 14,290 2,078 | 45,033 | 144,280 | — 6,796 | 2,090 | 68,209 
1888........... | 430,397 | 16,216 5.175.|. 93:287 A E 8,743 | 118,246 
1889........... | 603, 347 18, 937 5, 234 SS FLT ERE TE 111,302 218, 966 
1890........-.- | 534,908 | 20,382 8,867 | 97,939 |, Less ee A 6,046 123,367 
1891........... | 90, 658 3, 729 5-590. a A ooa e Ee das .. 71,302 
1892........... | 566,418 | 22,586 5,280 | 95,625 ..........-- CE: 2,412 . 120,623 
1893........... 516,953 | 20,073 5,066 | 103,875 |............ E cube 3,819 127, 767 
1894.......- sse 597,713 | — 18,645 2,804 | 51,487 |............ pM PR 1,841 71,973 
1895........... 678,761 | 25,066 | 6,893 | 80,886 |............ | bcuseae 27,086 133,038 
1896.. A cedes 765,693 | 28, 493 6,389 | 119,738 |............ AAA idos 148, 231 
esca 539,176 | 20,865 5,213 | 107,655 |........ ... A | 2,211 130,531 
1898........ ss. | 577,655 | 23,320 5,547 | 106,269 ............ DNE | 3.810 133,399 
1899........... 728,999 | 29,124 7,435 | 116,493 |............ En 11,514 157,131 
1900........... 661,482 | 20,520 11,392 | 202,980 |............ | rc 10,006 39, 506 
ds 1,086,729 | 43,217 12.441 | E e erect 10,926 — 294,999 
1902........... | 1,005,737 | 49,107 7,157 | 151,959 Loco. | TEN 13, 776, 214,842 


aTo June 30 only; since classed with grains. 
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CANADIAN CORUNDUM. 


As Canada is constantly increasing her production of corundum, and 
as over one-half of this production was exported to the United States, 
it may be of interest to give here the output of these Canadian mines. 
The total amount of commercial corundum produced was 1,611,900 
pounds, which is approximately 8055 tons, valued at $88,616, or about 
$110 per ton. This is an increase of 742.610 pounds over the pro- 
duction of 1901, which was $68,590 pounds, and indicates a healthy 
growth in the corundum industry of Canada. But a small part of this 
production was sold in Canada, most of it being exported. Of this 
production there was sold in Canada 211,887 pounds, in England 
176,342 pounds, in other parts of Europe 362,554 pounds, and in the 
United States 784,947 pounds. The increase in the amount of corun- 
dum sold in these countries in 1902 over that sold in 1901 is shown in 
the following table: 


Sales of Canadian corundum in 1901 and 1902, 


Quantity. 
Where sold. MT REP MIC DER C IMP e M EE 
1901. | 19U2. Inercase. 
| Pounds. Pounda. | Pounds, 

CR HA GIL a zia uw pis ———— ——Á— QD | 171,537 211,587 40, 350 
Engeland ssh vc ce Ru pA ML D E da | 20, 331 176, 342 156, O11 
Other parts of Europe .. 0.2.00... 000 c cece ccc e ec e e ween errore | 5, 320 362, 554 357, 224 
O C ————————— 576, 402 784,947 208, 545 


gr PR a T ES | 773,590 | 1,535, 730 162, 140 


The demand for corundum in England, Germany, France, and 
Sweden is beginning to be partly filled by the Canadian supply, as is 
also the demand in the United States. There are large deposits of 
this mineral in this country, and if they were thoroughly and 
systematically developed the United States should be in a position to 
export corundum instead of importing it. 


ARTIFICIAL ABRASIVES. 


CARBORUNDUM. 


There wasa slight decrease in the amount of carborundum produced 
in 1902 as compared with that of 1901, which was due to interruptions 
during the early part of 1902 in the Carborundum Company’s supply 
of electrical current and the inability of that company during the 
latter part of the year to obtain a sufficient supply of raw materials— 
a result of the anthracite coal strike. If it had not been for these 
obstacles the production would have been considerably increased over 
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that of 1901. It amounted in 1902 to 3,741,500 pounds, a decrease of 
96,675 pounds, as compared with the production of 3,838,175 pounds 
in 1901. This is the first year since carborundum began to be manu- 
factured that there has not been a large increase over the production 
of the year before. In 1903 there will undoubtedly be a large increase 
over last vear's production. Much of the carborundum that is manu- 
factured is now exported. The value of the carborundum varies from 
8 to 10 cents per pound. 

In the following table is given the production of carborundum since 
1892, when it was first put on the market: 


Production of carborundum, 1892-1902. 


Year. | Amount. Year. Amount. 
| Pounds. | Pounds, 
TSO ce tetas A SOI cialis E td Be tend Re atc I er Bo. 1, 447, 200 
POON dere ascents IN AER E AA 1,741,245 
O IORUDES A ENEE 2, 634, 900 
A ERE | 225,000 | E aoaaa noaoae sescceccecscecseccece 3, 838, 175 
ee ee RETE 1:907: B00 lado E ida a 3, 741, 500 
DAG asec DEOR SRM sued 1, 256, 400 | 


CRUSHED STEEL. 


The production of crushed steel by the Pittsburg Crushed Steel 
Company in 1902 was close to that of the last two years, and amounted 
to 735,000 pounds, as compared with 690,000 pounds in 1901. The 
value of this product is 54 cents per pound free on board at 
Pittsburg. 

The table below shows the production of crushed steel for the last 
five years. 


Production of crushed steel in the United States, 1898-1902. 


Year. Amount. Year. Amount. 


Pounds, Pounda. 

1898 E UR POG), 000) || TOM P 690, 000 

poo MOM TN RR tc 000: MAA esae ea holte 735, 000 
| 


e Ned dM CDS EUN 700, 000 | 


The production of crushed steel, which is used largely by the build- 
ing trades, is apt to fluctuate with their condition. New uses are being 
found for the different grades of crushed steel, and some grades are 
meeting with considerable success. The finer grades of crushed steel, 
known as ‘‘steel emery” and * rouge," are used in considerable quan- 
tity by the glass trade. 
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ARTIFICIAL CORUNDUM. 


The manufacture of artificial corundum from bauxite, which was 
recently started by the Norton Emery Wheel Company, has been car- 
ried on by that company at its plant at Niagara Falls during most of 
the year 1902. Thus far its manufactured product has been used 
entirely by the company itself, and none has been put on the market as 
raw material, This artificial corundum is reported to give very good 
satisfaction, and the company expects in the near future to produce 
this material to the full capacity of the plant. It will then undoubt- 
edly be put on the market. : 


ADAMITE. 


Another artificial abrasive that has recently been introduced to the 
market is adamite, which at the present time is being manufactured 
at Vienna, Austria, and is handled in this country by the Adamite 
Abrasive Company, which crushes and grades the raw material 
received from Germany at its plant at North Tonawanda, N. Y. The 
Company intends in the near future to erect a plant at North Ton- 
awanda to manufacture the adamite. This material makes a hard and 
tough abrasive, but no comparative tests as to its abrasive efficiency are 
as yet available. It breaks with a rough fracture, which is favorable 
for sustaining a good cutting edge. 


BORAX. 


By JOSEPH STRUTIVERS. 


INTRODUCTION. 


The known deposits of borax in the United States are in California, 
Nevada, and Oregon, and the production on a commercial scale was 
begun in 1864, at Clear Lake, 80 miles north of San Francisco, by the 
evaporation of the saline waters. The industry progressed favorably 
at this and other lakes in California until, in the early seventies, large 
quantities of the pure mineral were discovered in the alkaline marshes 
of California and of western Nevada, which caused the abandonment 
of the lake refineries and the erection of new plants, notably near 
Columbus, Nev., at Searles Marsh in the Armagosa Valley, and at the 
mouth of Furnace Creek in Death Valley, California. In spite of the 
difficulty and great cost of transporting the refined product by teams 
100 miles to the railroad, the refineries continued in operation for 
several years, until the large increase in the domestic production, 
coupled with the increased imports from Italy, so reduced the price 
that this method of refining became no longer profitable, and the 
refineries were abandoned. About the year 1890 it was discovered 
that the borax crust on many of the marsh deposits was derived from 
the Tertiary beds of calcium borate (borate of lime) abounding in that 
region. The marshes were abandoned and a mine was established on 
a bedded deposit of mineral from 6 to 10 feet in thickness at Borate, 
12 miles northeast of Daggett, Cal. The Pacific Coast Borax Company 
owns this plant at the present time and is the chief producer of borax 
and boric acid in the United States. The ore, which occurs in large 
masses more or less connected by stringers and bands, consists of the 
mineral colemanite (calcium borate) in a bedded deposit from 5 to 30 
fect thick. The refined product reaches the market in the form of 
prismatic sodium borate (borax, Na,B,O,.10H,O) and boric acid (old 
name, boracic acid, H,BO,). There is another variety of borax called 
‘octahedral borax,” which differs from the common variety in that it 
contains five molecules of water of crystallization (Na,B,O,.5H,O) and 
is octahedral in form. The prismatic borax remains unaffected in 
transparency by exposure to the air, but the octahedral variety rapidly 
becomes opaque, and, absorbing five equivalents of water, is converted 
into the prismatic salt. Large plants for the concentration and re- 
fining of the crude ore have been erected in California at Alameda, 
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near San Francisco (inoperative during 1902), at Marion, and at Dag- 
gett. The largest refinery, however, is situated at Bayonne, in New 
Jersey. 

Other bedded deposits have been found in a number of places in 
Death Valley and about Owens Lake, both in Inyo County, Cal., but 
they have not yet been exploited sufficiently to determine their limits. 
The saline deposits of California have been fully described by M. R. 
Campbell in Bulletin No. 200 of the United States Geological Survey 
(1902) and by Gilbert E. Bailey in Bulletin No. 24 of the California 
State Mining Bureau (1902). 


PRODUCTION. 


The production of borax in the United States continues to be derived 
mainly from the colemanite deposits of California, although & small 
quantity is produced from the marsh deposits of California, Nevada, 
and Oregon. The reported returns for 1902 gave an aggregate com- 
mercial production of crude borax of 2,600 short tons, valued at 
$01,000, and of refined borax and boric acid 17,404 short tons, valued 
at $2,447,614, of which 862 short tons, valued at $155,000, were stated 
to be borie acid—a total of 90,004 short tons, valued at $2,538,614. 
The production during 1901 was 17,887 short tons of crude borax, 
valued at $314,811, and 5,344 short tons of refined borax, valued at 
$697,307, a total value of $1,012,118 in 1901. 

The statistics of the production of borax in California are given in 
the subjoined table. 


Production of borar in California, 1864-1902. 


Year, Scaling Value. Year. Quantity.| Value. 

Short tons, Short tons. 
a NE 12 lic 1,019 | $198, 705 
E IA | 125 94,099 || 1485 ooo oe eee nnne 942 155, 430 
E EET | 201 | — 132,538 | 1886 ...... ssec enn nnne 1,285 173, 475 
Tr MEME | — s»| 15,137 | 1887... censes 1,015 116, 725 
A EE | 32 22,981 || 1888 ........cccececeeceeeees 1, 405 196, 636 
e esee eene | Nil. Nil. |] 1889 ... Lees 965 145, 473 
A IA Nil. A AAA 3, 201 480, 152 
A | — Nil. Nil. | 1891 ccoo 4, 267 640, 000 
Tro AIDE ANE EE ERO | 140 89,600 || 1892 0.22.0... cece eee eee e ee 5,525 838, 787 
Yn OS | B16 | — 255,440 || 1893.....2.0.. 02 cece eee eee 3, 955 693, 292 
rZ PERRO EOM RE | 915 | — 259,497 | 1894... LLL esses 5,770 807, 807 
y MM NN | 4,168] 29,080 | 1895... csse 5, 959 595, 900 
RN AT t 01,437] 312,537 | 1896 ecce on 6,754 675, 400 
E ÓN | 993 | 193,705 | 1897 ..........0..ce cece eee ee 8,000 | 1,080,000 
e ad | 373 66,257 | 1898 coccion 8,300 | 1,153,000 
e oe tees E AO ! 363 65,443 || 1899.00... eee cece ee eee ees 20,357 | 1,139,882 
TORO o comi: weet tenes 609 149,245 || 1900 ........LLLsuuuuuueueesse 25,837 | 1,013,251 
PG ERIS EODEM a tato | 690 | — 189,750 || 1901 ........ Lecce 23,231 | 1,012,118 
O AN | 732 201,300 | 1902 ........ lessen a20,004 | 2,538,614 
óseas | 900 | 265,500 


4 €ensus reported total production as 19,142 short tons, valued at $2,383,614. 


BORAX. 893 


IMPORTS. 


The following table gives the imports of borax and borates into the 
United States from 1867 to 1902, inclusive. 


Imports of borax and borates into the United States, 1867-1902. 


ga Lar an e 
and sodium (crude 
A POMI, and refined so- 
Year. dium borate). 


Boric acid. 


Quantity. | Value. | Quantity. ; Vulue. | Quantity. | Value. 


Pounds Pounds Pounds 
TROT eeu Ep 49, 652 £6, 601 §, 672 £711 110, 756 $73, 396 
POG sti A E EE Oe ete ate Le 79, 183 10, 127 22, 293 2, 985 243, 993 22, 845 
Pn PCT CONST 89, 695 12, 799 54, 822 8,011 998, 033 109, 974 
1870... 04) uoc eR TR CLA REEL M EE 97,078 14,511 2,616 322 | 1,166,145 173, 806 
IBI. ELE 2E bl. Gaeta wee Ee 134, 927 20, 705 5 1| 1,201,049 185, 477 
A soeaces 35, 542 6, 288 22, 500 8,000 | 1,103,974 191,575 
187] A atero elu oni 9, 281 2, 152 Nil. Nil. | 1,222,006 255, 186 
EYE oad cows eae ets as emat ue 3, 860 1, 253 Nil. Nil. 233, 955 52, 752 
O DEZ RECEN AE 5,153 1,221 588 78 41,742 6, 280 
A A A OO Ue ds 3,145 691 Nil. Nil. 137,518 15, 771 
A AER 3, 500 676 55 12 107, 468 11,231 
1878 onnsa II aes 3, 492 514 286 61 22, 839 651 
A cede a ousede 3, 172 490 Nil. Nil. 306, 462 21, 888 
1890 Bs A 15,278 2,011 22,122 742 243, 723 18, 473 
jo ——— these te ee —— 4, 136 865 Nil. Nil. 187,058 15, 771 
p m —Á— — — 10, 664 3, 062 Nil. Nil. 536, 335 71,343 
DERG. A A i etd 5, 611 1, 359 Nil. Nil. | 4, 334, 432 580, 171 
D bsten A enean ipaa ees 7,332 1,691 142 34 44,512 4, 494 
) iu MU EON 240 41 Nil. Nil. 48,517 4, 035 
pO, m c e A 4 1 430, 655 26, 238 
n rer Top Woo PIE 33 4 376, 181 19, 585 
i.n Peppe MOT A AICA DATAN 455 38 487,777 26, 394 
BOS ot cian II aS oben Macs AA Nil. Nil. 676, 736 36, 814 
1800. 2o noe Res pegs CH Sees ovata eee A 29, 608 800 867,802 43, 967 
polso A RORUUE MEE. Mtt etu" 414,151 17, 681 666, 765 41,019 
AA s ues cineca es tust AA AA 40 6 701,625 39, 418 
SO i zu ER a Made sui v. 11, 230 1,327 543, 967 13, 659 771,775 40, 568 
IBH- O he na E DERE 1,812 225 141, 066 11,427 298, 990 19, 282 
A A "—(—— 612,730 26,429 | 4,224,261 | 105, 604 925, 158 42,056 
A ROREM chs Banaue 11,376 796 | 4,307,100 | 104,951 555, 769 21, 599 
159] oso kc cene Rd ot Ma du 19, 087 1,128 | 5,204,612 79,268 [edere Norte Rudd 
1898. eros kaye aere eaten S 10, 232 962 | 4,235,856 92 108 |... aieo a alere d ERR 
IRUD ds 51,221 3, 508 42,165 2,979 582, 002 20, 560 
IUDU. ocean Ea Eee ae. deed 273, 706 9, 937 58, 294 4, 306 473, 251 17, 436 
TOOT uev USO Upon ads ea Sis 545, 045 20, 643 103, 700 9, 411 725, 005 26, 629 
1903... ceo A E 684, 537 20, 795 186, 807 12, 002 822, 907 30, 439 


REVIEW OF THE BORAX INDUSTRY DURING 1902. 


California.—The colemanite mines at Borate, 12 miles northeast of 
Daggett, which are operated by the Pacific Coast Borax Company, 
continue to yield a sufficient quantity of ore to satisfy the market 
requirements. In the mining of this material the increasing depth 
has added to the cost of extraction. During 1902 this company con- 
tinued the search for colemanite deposits in the Death Valley region 
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and acquired much additional property. The deposits in the Arma- 
gosa Valley are under careful examination, the ore therefrom being 
carried by traction engines to the railroad at Manvel, a distance of 100 
miles, whence it is shipped to the refinery in order to determine its 
value. The extent of the deposits on this property will soon be 
ascertained. The large refining plant at Bayonne, N. J., which was 
destroyed by fire in April, 1902, has been entirely rebuilt. The 
Pacific Coast Borax Company continues to supply by far the greater 
part of the borax output of the United States, as well as a large pro- 
portion of the boric acid production, and the control of the domestic 
market of borax is pructically in its hands. 

The American Borax Company, which is under the control of the 
Standard Sanitary Company, of Pittsburg, Pa., has greatly extended 
its plant at Daggett and now has installed ten 20;000-gallon digesters 
in which the crude material from the mud deposits in that vicinity is 
treated by sulphurous acid. The new plant has largely increased the 
output of boric acid and boric-acid concentrates by this company, and, 
owing to the satisfactory results obtained, the company contemplates 
extending the works still further during the coming winter season. 
A new refinery is being erected near Pittsburg, Pa., for the final 
treatment of the products from the works at Daggett. 

The Stauffer Chemical Company, of San Francisco, is actively 
developing the colemanite mines in Ventura County, which yield at 
present from 75 to 100 tons of very high-grade ore per month. This 
ore is used solely for the manufacture of refined borie acid at the 
company's works in San Francisco. 

There has been & small output from the marsh deposits in California 
and Nevada, but the quantity is comparatively so insignificant that it 
has had no effect on the market. 

Oregon.—In recent years the marsh deposits of sodium borate in 
Harney County have contributed yearly an output of refined borax 
amounting to about 400 tons. For 1902, however, no production was 
reported, the operations at the deposits having been confined solely to 
development work. The principal concern in this region is the Rose 
Valley Borax Company, which controls 2,000 acres of the richest 
portion of the marsh deposit near Lake Alvord, which extends over a 
total area of 10,000 acres. The description of this deposit and of the - 
method of obtaining the ore is given in the report on borax contained 
in Mineral Resources for 1901. 

Price.—The price of borax fluctuated but little during 1902, aver- 
aging from 7 to 7.25 cents per pound for refined borax and 6.75 to 7 
cents per pound for concentrated borax. The latter grade is gradually 
disappearing from the market owing to its nonuniform quality. The 
refined article is now marketed under guarantee. 
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WORLD'S PRODUCTION. 


The following table gives the production of borax and boron com- 
pounds in the principal countries of the world from 1896 to 1901, 
inclusive: 

The world’s production of borates, ete., 1896-1901.4 


[Metric tons.] 


United Italy. , ; 
Year. n nud Cale n AI 'b En y. 2 : anit C AGRAR P s 
borte, | Porate.b '" ¡Boracite. onde borate.b | mite.^ c 
ISM caw a a adres ewes aie ERE 12,310 7,486 340 184 2, 616 1,179 12, 626 
A pelos E ease 17, 600 3, 168 280 198 2, 704 11,850 11,375 
1898 ————— —— M 13,911 7,034 184 230 2, 650 7,178 (d) 
A eae ases 21,834 14, 951 250 183 2, 674 7, 638 (d) 
19007. . 4208 44S CERA SD ER ERE ets 23, 456 13,177 224 232 2, 191 7,080 (d) 
1901.22 nC care ce PREX MED oU EE 16, 227 11,547 162 184 2,558 (¢) (d) 


i 


a From official reports of the respective countries except the United States. 
b Exports. 

e Fisca! years. 

d Total exports 1897-1901 amounted to 43,851 tons, valued at £789,318, 

e Statistics not yet available. 


PRODUCTION IN FOREIGN COUNTRIES. 


The Borax Consolidated, Limited (the international borax combina- 
tion), has issued £400,000 of 5 per cent second mortgage debenture 
stock, the company now being capitalized at £2,800,000. For the fiscal 
year ending September 30, 1902, gross profits are reported of £250,209, 
as compared with £258,021 for the year preceding. From the gross 
profits for 1902, the following disbursements were made: Interest, 
£47,625; dividends on common and preferred shares, £52,000 (the 
total dividends thus amounting to £99,625); income tax, £3,201; 
which gave a balance of £147,353. Adding to this baiance £15,795 
brought forward from the previous year, and subtracting £17,825 for 
depreciation on reserve and sinking fund, leaves a surplus of £142,353, 
out of which it is proposed to pay a dividend of £1 per share, less 
income tax on the ordinary shares, making a total dividend payment 
of 17.5 per cent for the year. The net profits for 1902 amounted to 
£181,658, as compared with £190,278 in 1901. The working of the 
mines, deposits, and factories has been satisfactory, and by effecting 
economies in the cost of production the lower prices obtained for some 
of the products have been counterbalanced. There isa steady demand 
for borax; but, according to the manufacturers, the low prices in Lon- 
don during 1902, which varicd from £12 to £13 per ton, left very 
little margin for profit. 

Argentina.—Calcium borate deposits varying in thickness from a 
few inches to 3 feet are found in the ‘‘ National Territory of the 
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Andes” (now a part of Argentina); the principal districts being Caur- 
chari, Antuco, Partos Grandes, Hombre Muerto, Ratones, and Dia- 
blillos. The altitude of these districts ranges from 18,000 to 18,500 
feet, and the transport of the mineral is accomplished by mule back 
over precipitous trails to the railroad at Salta, a distance of from 150 to 
200 miles. A load of 300 pounds is carried by each mule and the time 
occupied in transport amounts to seven or eight days. Under the 
present conditions of labor the cost per ton, including mining, trans- 
portation, and delivery free on board ship at the coast, is about £7 6s. 
5d. If to this amount the ocean freight, £1, and the insurance, ete., 
1s. 6d., be added, the total cost per ton delivered in England is about 
£8 Ts. 11d. 

Bolivia. —Yhe production of calcium borate in Bolivia during 1901 
amounted to 3,065 metric tons, valued at $410,524 (Bolivian currency), 
as compared with 1,485 metric tons, valued at $148,510, in 1900. 

Chile.—The borate deposit of Ascotan in the interior of the province 
of Antofagasta produces the greater part of the total output of bora- 
cite and borax. Of the production during 1900, which amounted to 
13,177 metric tons of calcined boracite and 27 metric tons of borax, 
Ascotan contributed 10,920 metric tons, the remainder being obtained 
from the deposits in the province of Carcota. The exports of cal- 
cium borate during 1901 amounted to 11,454 metric tons, valued at 
$1,302,401 (Chilean currency), as compared with 13,177 metric tons, 
valued at $1,317,676 (Chilean currency), in 1900. Valuable borate 
deposits, said to contain more than 600,000 tons of mineral, are 
reported within reach of the port of Taltal. 

Ltaly.—The production of boric acid in Italy during 1901 amounted 
to 2,558 metric tons, valued at $194,408, as compared with 2,491 
metric tons, valued at $169,425, in 1900. The entire production is 
obtained from the natural fumeroles in the provinces of Pisa and 
Grosetto. 

Peru.—Though borates occur in many localities in Peru, the only 
deposit which is operated with profit is at Salinas, near the boundary 
of the provinces of Arequipa and Moquegua. In 1900 the exports 
of borates amounted to 7,080 metrie tons, valued at £56,638. "The 
statistics for 1901 are not yet available. 

Turkey.—The boracite deposits in Turkey were discovered in 1856, 
but were not operated until recent years. The mines of Sultan-Tchair 
are situated within the Sandjak of. Karassi and in the Merkez-caza of 
Balikesser and Nahié of Ivét, and all are now under control of the 
Borax Consolidated, Limited. The description of these deposits and 
the method of manufacturing borax from the mineral are given in 
Mineral Resources for 1901, pages 871-872. The total quantity of 
mineral exported from 1897 to 1901, inclusive, amounted to 43,851 
tons, valued at £789,318. 


BROMINE. 
By JOSEPH STRUTHERS, 


PRODUCTION.. 


The production of bromine in the United States during 1902, includ- 
ing the quantity of bromine contained in potassium bromide, amounted 
to 513,890 pounds, valued at $128,472, as compared with 552,043 
pounds, valued at $154,572, in 1901, a decrease for the year of 38,153 
pounds in quantity and of $26,100 in value. The price per pound 
during 1902 averaged 25 cents, as compared with 28 cents in 1901 and 
with 27 cents in 1900. The production of bromine in the world con- 
tinues to be controlled by the associated American producers and by 
- the Leopoldshall-Stassfurt Convention, the latter being operative for 
several years to come. 

There has been practically no change in the bromine industry in the 
United States during 1902. Nearly half of the output was obtained 
from Michigan and amounted to 61,452 pounds of bromine in potas- 
sium bromide, which, with the 165,000 pounds of liquid bromine pro- 
duced, is equivalent to an aggregate of 226,452 pounds, as compared . 
with the aggregate production in Michigan of 217,995 pounds in 1901. 

The brines of Michigan have been well described in Water-Supply 
and Irrigation Paper No. 31.^ So far as known, the entire central basin 
of the lower peninsula of Michigan contains one vast brine deposit, 
which earries a larger percentage of bromine than any brine yet dis- 
covered. The deposit extends from the Indiana boundary line on the 
south to Grayling on the north, and from the Saginaw Valley on the 
east to Lake Michigan on the west. The highest percentages of bromine 
are reported from the wells in Midland and Gratiot counties. The sup- 
ply of brine seems to be unlimited, and wells in Midland County which 
have been pumped for more than twenty years show no signs of exhaus- 
tion. Since 1883 thirteen companies have been engaged in the bromine 
industry in Midland, and eight companies at different times have 
manufactured bromine at other localities in this basin. At present the 
entire production of the State is made by two companies in Midland. 
The St. Louis Chemical Company, at St. Louis, Gratiot County, is 
drilling a second well and will probably become an active producer in 
the near future. 


a Lower Michigan Mineral Waters; A Study into the Connection between their Chemical Composi- 
tion and Mode of Occurrence, by Alfred C. Lane: Water-Supply and Irrigation Paper No. 31, U.S. 
Geol, Survey, 1599. 
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The subjoined table gives the production of bromine in the United 


States from 1880 to 1902, 


inclusive, which shows that Michigan is the 


most important producer, followed by Ohio, Pennsylvania, and West 


Virginia. 
Production of bromine in the United States, 1880-1902. 
Value. 
Year. s jn iaa Total. T | Cents per 
| otal. pound. 
Pounda Pounds. | Pounds. | Pounds. 

A rr ta tec 404, 690 | $114,752 28 
A etus sedet dL cede ens A O astu qure 300,000 | | 75,000 25 
RD Soc oci nucon tU c etel A AA nas ima a s 259,000 | 75,000 30 
Peo MR rS NT O 301,100 | 72,264 27 
Ur UM EUNT HD. pr II NOU 241,100 | 67,464 25 
o PR PS Mte A (eee ees a 320,000 | 92,800 29 
A A AA A aA 428,334 | 141,350 33 
jy RR E — —À E ur pee E 199,087 | 61,715 31 
TSS sabe Son IO, ERE ETC! DROITE DU 307,386 | 95,290 31 
LU MN NC UE UNUS e ERU E AE 418,891 | 125,667 30 
A IÓ 59, 696 108,154 ' 118,183 | 387,846 | 104,719 27 
O osi est TER 47, 320 85,832 | 113,953 | 368,786 | 73,757 20 
TROD n c m sudant dU eal al ace 43, 864 92,978 104,112 | 376,667 | 614,512 17 
old 42, 568 111,403 , $80,852 | 348,398 | 87,100 25 
LU T": 29, 116 100,623 | 103,301 | 379,544 | 98,655 26 
A hee ees 30, 280 104,647 ' 107,567 | 394,854 | 102,662 26 
I P 42,000 | 154,000 149,835 | 559,285 | 143,070 26 
A d dala ead ot a 147, 256 116,967 97,954 | 487,149 | 136,402 28 
LU OMM NOCERE a11,232 | 119,998 , 118,858 | 486,978 136,354 28 
o M" —— a 138, 272 111,150 101,213 | 433,003 125,571 29 
1000.5 ciae Cas ved De ns a 210, 400 105,592 114,770 | 521,441 ' 140,790 21 
TOOL o AE A a?17, 995 101,595 | 106,986 | 552,043 | 154,572 28 
93,575 . 93,375 | 513,890 128,472 25 


100 exhi RUE nx ul V ea ees 226, 452 


BU CRIME MESA PS MU ee O 


a Including the bromine equivalent of the product recovered as potassium bromide. 


FLUORSPAR AND CRYOLITE. 


By JoserH Hype Pnarr. 


FLUORSPAR. 


OCCURRENCE.a 


Fluorite or fluorspar has been found widely distributed through- 
out the United States, but only in a few localities has it been found 
in sufficient quantity to be of value for commercial purposes. The 
largest deposits are in Hardin and Pope counties, Hl., and in Critten- 
den and Livingston counties, Ky. Fluorspar deposits have also been 
recently discovered in Smith, Trousdale, and Wilson counties, Tenn., 
and some of these have been worked during the last year by the 
Tennessee Fluorspar and Mining Company and the Tennessee Fluor- 
spar Company. In the vicinity of Dome, Yuma County, Ariz., the 
Castle Dome Mining and Milling Company is mining the fluorite 
that occurs abundantly as a gangue mineral in many of the veins 
of that district, and EE 1902 this territory was & producer of 
fluorite. 

PRODUCTION. 


There was a very large increase in the production of fluorspar in 
1902 over that of 1901, which was partly due to its increased use 
for metallurgical purposes. The total production in 1902 was 48,018 
short tons, valued at $271,832, as compared with 19,586 tons, valued 
at $113,803, in 1901. "This increase in the production was not due 
to any one State, but there was a large increase in the production 
of both Illinois and Kentucky, and also additional production in 
Arizona. 

Of this production 43,310 short ions valued at $224,832, was 
reported to have been sold i in the crude state, as compared with 15,450 
tons, valued at $77,500 in 1901, which is an increase of 27,860 tons in 
quantity and of $147,332 in value. The amount of ground fluorspar 
sold in 1909 was 4,708 tons, valued at $47,000, as compared with 3,700 
tons, valued at $34,100, in 1901. "This is an increase of 1,008 tons in 


aSee Mineral Resources, U. S., 1901, p. 879; Bull. U. S, Geol. Survey, No. 213, pp. 205-213. 
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quantity and of $12,900 in value. It would have been expected that 
with this very large increase in the production of fluorspar in 1902 
there would have been a decrease in price. The reverse, however, was 
true, and there was a decided increase in price of both the crude and 
ground flourspar, the average price of the former being $5.19 and of 
the latter 39.98 per ton. As compared with the prices for 1901, which 
were $5 for the crude fluorspar and $9.22 for the ground, this is an 
Increase per ton of 19 cents for the crude and of 76 cents for the ground 
fluorspar. The highest recorded price is $11.50 and the lowest $2.85 
per ton. 

There were 18 producers of fluorspar in 1902, divided as follows: 
Two in Arizona, 5 in Illinois, 10 in Kentucky, and 1in Tennessee. The 
State to produce the largest amount of fluorspar was Kentucky, with 
a production of 20,030 tons shipped, valued at $143,410, which is at 
the rate of $4.94 per ton. In the table below are given the amount 
and value of the production of fluorspar in the United States for 1909, 
by States. 


Production of fluorspar in the United States in 1902, by States. 
State. Quantity. | Value. 


Short tona. 


Arizona and DONE wx Rea be ewan lbs ee See cae AA M EAE EE TE 625 $6, 872 
Kon s scs Gnd oe dere o RISE RAN pa a e E aa edits s aaa s Equus 29, 030 143, 410 
PUT NOMS AREE E wet sva x eb uas us us ddvieuv dicar ve Es ows ta aatia ic aru e 18, 360 121, 550 

TO aes essa us m gs edie cates Waa ra oe See Rea alo DM ae SR eat oe 48,018 771, 882 


In addition 800 tons of fluorspar, valued at $3,850, were mined but 
not marketed in 1902—a total of 248,818 tons, valued at $275,082. 

There should be a continued increase in the use of fluorspar for 
metallurgical purposes and thus an increase in the production of this 
mineral. The annual production of fluorspar since 1882 is given in 
the table below: 


Production of fluorspar in the United States from 1882 to 1902, inclusive. 


Year. Quantity. | Value. | Year. Quantity. | Value. 
Short tona. ` | Short tons. 

CC RHONE HER 4,000 | €20,000 || 1893 .....LL Lesen enne 12,400 | $94,000 
cs LL a ee 4,000 | 20,000 | 18M ...... cece weet eee eee 7, 500 47,500 
LL. EP 4,000 |: 20,000 |í 1805 AAA 4,000 24, 000 
ju seta eura Sie UNUM EI 5,000] 299.500. 18007. ooi owe oe quse Tet 6, 500 62, 
1886... eese MER B 000)! 52220002 [518989 pantano | 5,062 | — 87,159 
ID y NERO MR ea 5,000| 20,000 || ISOS oo... eee eee eee 7,675 | — 763,050 
C ee Bee Steeda Bee 6,000 | 30,000! 1800.00... cessere ! — 15,900| 96,650 
TORO laa | 9,500 | 45,835 ^ 1900......Lsssse nene | 18,450 94, 500 
A 8,250 | 55,328 | 1901.....c sienne 19,586 | 113,808 
A aa 10:044 |. ° 78; 880 1902 at dramas 248,818 | 275,682 
tdo 12.250 ' — 89,000 | 


| | 
a Reported by the Census, 
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A calcium fluoride is produced as a by-product in the reduction of 
the mineral cryolite in the manufacture of aluminum salts by the 
Pennsylvania Salt. Manufacturing Company, of Philadelphia. "This 
amounts to 3,000 to 4,000 tons per year, and is used as a flux in open- 
hearth furnaces, acting in the same manner as fluorite, the natural 
fluoride. The material is not a pure calcium fluoride, but, as would 
be expected, it contains the impurities originally in the cryolite and 
the excess of the reagents added to carry out the reaction described 
below. The general composition of this product is as follows: 


Per cent. 
Calcium fluoride ccu ELbusA eee Sth actos REL ai D EE 60. 04 
Calcium carbonate...... .........-..- e.c ccce ccce ecce eee cerea rro 12. 24 
Calcium hydrate T "———————— 8. 83 


The remaining 18.39 per cent is composed chiefly of silica, alumina, 
ferric oxide, etc. | 

The records of the Bureau of Statistics of the Treasury Department 
do not make any separate statement of fluorspar imported into the 
United States, and it is included among minerals and oils not elsewhere 
specified. 

The mineral cryolite, from which the manufactured calcium fluoride 
is made, is imported from Greenland, and its importation determines 
the amount of the production of this artificial fluoride. 


CRYOLITE. 


OCCURRENCE AND USE. 


There have been no localities found in the United States that con- 
tain cryolite in commercial quantity, and Greenland continues to sup- 
ply all of this mineral that is used. Ina monograph on cryolite by 
I. I. Moltkehansen? the statement is made that the average Greenland 
ore contains 90.4 per cent of cryolite, 4.37 per cent of siderite, 4.47 
per cent of quartz, 0.30 per cent of pyrite, 0.03 per cent of chalcocite, 
anda trace of galena. Many tons have been found, however, that 
were 99.5 per cent pure cryolite. The deposit at Ivigtok, Greenland, 
which has been worked to a depth of 120 feet, has been shown by 
boring to extend at least 120 feet deeper. There are only three months 
in the year when these cryolite deposits can be worked, and as the 
Danish Government controls the deposits they control the produc- 
tion. The largest amount of crvolite produced in one year was 30,000 
tons mined in 1897. ` 

The cryolite imported into the United States is used in the manu- 
facture of aluminum and sodium salts. 


a To be published shortly. 
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The reduction of the cryolite to soluble salts is by calcining with 
lime, the reaction being represented by the following equation: 


6CaO 4- 2Na, AIF, — 6Ca F, 4-3N8,0. Al,O, 


There 1s now used in this reduction a certain amount of bauxite, 
which gives a double sodium aluminum oxide containing two parts of 
A1,0, instead of one. 

Another reaction has been advanced for the reduction of cryolite, 
which is by means of superheated steam, represented by the equation: 


2Na,A1F,+6H,0=12HF+A1,0,.3Na,O 


Dr. Charles Doremus, of the City College of New York, who dis- 
covered this reaction, has obtained very satisfactory results in adapt- 
ing this reaction to the commercial reduction of cryolite. The hydro- 
fluoric acid could be saved directly or be readily converted into the 
sodium fluoride by passing it into a sodium carbonate solution. 


PRODUCTION AND IMPORTS. 


Each year there is imported into the United States from 5,000 to 
10,000 tons of cryolite. In the table below are shown the imports of 
cryolite since 1871. 


Imports of cryolite, 1871-1902. 


Year ending— Amount. Value. Year ending— Amount. | Value. 
June 30— Long tons. December 31— Long tons. 
| ro rM o E EON $71,058 A id ds 10,328 | $138,068 
prp — — —————Á— 79,195 TARR odes sd away Ve v oeE s 7,988 98, 830 
INT A Se ehmua ed eed d negate 81, 226 NSS e dc hare s ces uaa sd Wes 8, 603 116, 158 
18/74... 924279 O seed e 28, 118 I890 ia 7,129 96, 405 
A A O > E 8,298 | 76,350 
A AAA 103, 530 IBUX. A O 7,241 96, 932 
A OS ds 126, 692 | INUD A d e aaa Scouts 9, 574 126, 688 
ISIN L.S usa Cae exa ewe aie VR is 105, 884 1391 i E RS 10, 684 142, 494 
INTULIT dora ace* moti xa Li Peon ue da 66, 042 | A E E 9,425 125, 368 
PS PA A EE EE 91, 366 | IU A uRER ERE 3, 009 40, 056 
A wx xe us lie PEE MTS 103, 529 ; AAA EET C 10,115 185, 114 
I8 ases errr ere 3,758 | 51,589 | IBN ous oes eda cues pace a 6,201 88, 501 
A SE SAN 6, 508 97, 400 | TAU) cau ASA vua T VE RA VERE 5, 879 78,676 
Lcd eee 7,390 | 106,029 | 1900... cit 5,437 | 72,763 
December 31— | 190] Meat eas dde vea 5, 383 70, 886 
ros 8,275 | 110,750 | JI LL cl eee uous se 6, 188 85, 650 
PD MEN 8,230 | 110,152 | 


GYPSUM AND GYPSUM PRODUCTS." 


By GEORGE I. ADAMS. 


PRODUCTION BY CLASSES OF PRODUCT. 


The production of gypsum is reported as crude gypsum, land plaster, 
plaster of Paris, and wall plaster, which represent the conditions in 
which gypsum first reaches the market. The quantity and value of 
each of these classes and the totals for 1902 are set forth in the follow- 
ing table. For the sake of comparison the production for 1901, some- 
what differently classified, is also given below.® The total production 
is estimated as crude, while the total value is that of the product as it 
first reaches the market. 


Production of gypsum in United States, 1902. 


| Average 
Grade. Quantity. Value. (price per 
ton. 

| 


Short tons. 


Crude areetan aanas A O EEEa 81, 455 293, 014 $1.15 
Band plaster iia oe ee eee ee eae ae aida 60, 791 106, 237 1.75 
Wall plaster once ae hee halos ln Ls EcL EL LAM 350,685 — 1,326, 262 3. 78 
Plaster OF Para tt 188, 702 662, 925 | 2. 98 
816,178, 2,089,341 | TS 
Production of gypsum in United States, 1901. 
Average 
Grade. Quantity. Value. price per 
ton. 
Short tona. | 

Crd EP A A —— i a E 68, 069 871,773 €1. 05 
Lund plastek cee adae vocas stb Su A Ps eee ee 99, 05% , 109, 551 1.55 
Caleined Li A A A — — 399,686 1,325,317 | 3.31 


c 633, 791 | 1,506, 611 A 
a For a discussion of the gypsum deposits of the United States, their geologic occurrence and eco- 
nomie development, readers are referred to a bulletin of the U. S. Geological Survey by George I. 
Adams, now {in press. It may be had upon application to the Director. 
b'The statistics presented in this report have been checked and corrected to agree with all the 
available data on record in the division of mining und mineral resources, 
c Estimated as crude, 
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During recent years there has been a considerable advance in the 
industry, which has resulted mainly from the increased use of gypsum 
wall plasters in modern buildings. The table of production shows 
that the amount of gypsum manufactured into wall plaster and plaster 
of Paris is about one-fourth greater than in 1901. Much of the gyp- 
sum sold as plaster of Paris is subsequently manufactured into wall 
plaster by local firms, who add retarder and sand and fiber in such 
proportions as prepare it. for immediate use with the addition of water. 
A considerable amount (about 3,000 tons annually) is utilized in bed- 
ding plate glass during the process of grinding and polishing. The 
production of land plaster is confined to certain of the Eastern States, 
where it 1s used as a fertilizer, and to a few localities in the West, 
where it is employed in neutralizing **black alkali." The gypsum 
which is sold crude is in large part ground locally and utilized as land 
plaster. Some of it enters as a small percentage into the composition 
of certain Portland cements. 

The following table has been compiled to show the progress of the 
gypsum industry during the last thirteen years. The annual produc- 
tion and value of the three varieties of gypsum are given, together 
with the value per ton of each. "This table shows particularly the 
remarkable increase in the amount of gv psum calcined into plaster of 
Paris and wall plaster, which now approximates 82 per cent of the 
total output of gypsum. The value assigned to calcined plaster is for 
the quantity produced after calcination, and not for the crude gypsum 
used: 


Production of gypsum in the United States, 1890-1902, classified as to variety. 


| Total Sold crude, cono Hine plaster: 
Year. quantity | Average Average 
deed | Quantity. * Value. |price per} Quantity. | Value. |price per 

| ton. ton. 

Short tons. een. Short tons. Short tons. 

IBUU. canoer PEAEELEARAS 182, 995 18, 742 , $19, 145 $1.02 56,525 | $143,014 $2. 53 
15,0) A E ST 208, 126 15,574 28, 090 1. 54 51,700 | 117,356 2.27 
AS dos 256, 250 58, USO 80, 707 1.39 47,008 | 106,247 2.23 
IB. oed evi es 253, 615 | 42, 8U8 | 71, 860 1. 68 50,408 | 106,365 2.11 
jh E Sonus 239, 312 31,7025: 56.149 1.62 41, 996 95, 944 2.28 
[BU 4c eau co EE 265, 503 26, 624 37, 837 1. 42 35, 079 85, 355 2. 43 
jh M TR 224, 254 17,302 19, 134 1.11 27, 354 59, 749 2.18 
MS Cels ves e grin Ves 288, 0«2 23, 164 27,020 1.17 31, 562 67, 083 2.13 
1850 S Lei pde re grr Ru 291, 638 5, 758 7, 200 1.25 40, 929 90, 777 2. 22 
a Eo A ed ee tte ESAE 456, 2:35 58, 352 66, 762 1.14 50, 033 100, 797 2.01 
Lir p —— ered 594, 462 35, 479 44,127 1.21 45, 682 82, 806 1.81 
I90 AAA epe beider 633, 791 65, 669 71,773 1.05 59,058 | 109,551 1.85 
A PR 816, 478 81, 455 93, 914 1.15 60,791 | 106,237 1.75 
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Production of gypsum in the United States, 1890-1902, classified as to variety—Continued. 


Calcined into wall plaster and plaster of Paris. 


Year. Weight be-| Caleined Average | Total 
fore eal- | plaster pro-| Value, price per value. 
cining. duced. ton. 

Short tons. | Short tons. 
IBI co ced aUe sca ato naan bread eet 107, 728 79, 257 #112, 361 $5. 20 $574,523 
A e e E RE 137, 852 110, 006 482, 005 4.38 628,051 
A A n a a 150, 511 106, 141 DDS, 448 4. 79 695, 492 
A copo xa CERE EE EERARENSERSERR EGRE 160, 399 122, 937 518, 390 4.22 696, 615 
1501... o ooo e Dk Cao oU e EE ERE EEEER 162, 614 127,158 609, 626 4.7 761,719 
ig; ——————— ÁO 203, 800 150, 801 674, 255 4. 47 797, 447 
1590 soie A xa dE eO 179, 598 137, 505 49-4, 461 3. 60 573, 344 
A E A 231, 256 180, 935 661,761 3. 66 795, 864 
1808 P —— ———— € 244, 951 190, 0&3 657, 303 3. 46 755, 280 
poc EU 377, 850 286,227 | 1,119,521 3. 91 1, 237,080 
A teak ls — eae | 513, 301 396,281 | 1,500,270 3. 79 1, 627, 203 
TOOT oe Cete cu ete vacet eai ous aids | 506, 064 399,686 | 1,325,317 3.31 1, 506, 641 
1009. ikea A NA IR Ra aes | 674, 232 030, 387 1, 889, 190 3.50 2, 089, 341 


PRODUCTION BY STATES. 


At present the gypsum industry is carried on commercially in 16 
States and Territories, which, named in the order of their importance 
as producers, are Michigan, lowa, Texas, New York, Ohio, Kansas, 
Oklahoma, California, Wyoming, Colorado, Virginia, Utah, Montana, 
South Dakota, Nevada, and Oregon. 

The deposit formerly worked in the Indian Territory has been 
exhausted, and the crude material to supply the plant there is obtained 
from Oklahoma. There is a deposit of gvpsite in Florida, near Lake 
Panasoffkee, which may prove to be of economic importance. It is 
well situated in regard to the general market. The new developments 
are principally in the West. The wide distribution of the deposits in 
that section permits of the utilization of only those which are of high 
grade and are conveniently situated with respect to transportation 
facilities. An attempt has been made to govern the industry in a large 
section of the country by the organization of the United States Gyp- 
sum Company, which controls the greater portion of the deposits in 
Iowa, and in part also those which have been developed in Kansas, 
Michigan, New York, and Oklahoma. . 

New York.—The gypsum deposits of New York extend in a narrow 
belt through the central part of the State. They are developed at 
Oakfield, Wheatland, Mumford, Garbutt, Victor, Port Gibson, Ala- 
bama, Union Springs, Marcellus Falls, Favetteville, Manlius, James- 
ville, Cottons, Clocksville, Perryville, and Valley Mills. Ata num- 
ber of these places the industry is of only local importance, the 
production being confined to land plaster. There are, however, some 
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large plants which produce principally wall plaster. The latest devel- 
opments of the industry in this State have been the erection of modern 
mills for the manufacture of wall plaster. 

Virginia. —The gypsum-producing localities in Virginia are confined 
toa small area near Saltville. At Plasterco there is a plant having 
railroad facilities. At this place wall plaster is manufactured. In 
addition there are a number of quarries which produce small quanti- 
ties of gypsum, which is used locally as land plaster. 

Ohio. —The gypsum industry in Ohio is in the vicinity of Gypsum, 
which lies between Sandusky and Port Clinton. The product is con- 
verted principally into wall palaster. 

Michigan.—Grand Rapids and vicinity is the chief center of the 
gypsum industry in Michigan. At this place there are a number of 
mills. The deposits at Alabaster, on the border of Lake Huron, are 
coming into more importance. The new developments are principally 
at this place. 

Zowa.—Fort Dodge is the center of the gypsum area in Iowa. The 
deposits are confined to a limited territory, but are extensively util- 
ized, especially in the manufacture of wall plaster. 

Aansas.—1n this State the principal producing localities at the pre- 
sent time are Blue Rapids, Hope, G y psum City, Burns, Dillon, Mulvane, 
and Medicine Lodge. The deposits consist of rock gypsum and gyp- 
site. The first gypsite deposits utilized in this country were those of 
Kansas. At the present time, however, gypsite is known in other 
States, and is more eagerly sought than the rock gypsum, since it can 
be manufactured at less cost and is especially suitable for making wall 
plaster. 

Oklahoma.—The building of railways in Oklahoma during the last 
few years has permitted the development of gypsum at a number of 
places. The deposits are of vast extent. Only those which are well 
located are utilized. The plants are situated at Peckham, Okarche, 
Watonga, and Ferguson. The deposits at Cement are worked to 
supply a mill at Marlow, Ind. T. 

Texaxs.—The gypsum in Texas, although of great extent, at the 
present time is utilized in a commercial way only at Acme and Quanah, 
in the northern part of the State. 

Montana.—The gypsum deposits which have been developed in 
Montana are situated at Bridger and Armington. The material used 
is rock gv psum. 

South Dakota.—The deposits in the Black Hills of South Dakota 
are utilized for the manufacture of wall plaster at Spearfish and Hot 
Springs. 

Wyoming.—The principal economic developments of gypsum in 
Wyoming are at Laramie and Red Buttes. At Laramie the material 
used is gypsite, and at Red Buttes rock gypsum. In addition there 
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is some development in the vicinity of Sheridan, in the northern part 
of the State. 

Colorado.— he principal production of gypsum in Colorado is in 
the locality of Loveland. The material used is rock gypsum. 

New Merico.— There are vast deposits of gypsum in New Mexico, 
and a plant is now under construction at Ancho for the manufacture 
of wall plaster. The deposits in this Territory include an area of 
gypsum sand known as *the white sands," which is of considerable 
interest. The material occurs in dunes and is readily available for 
manufacturing, but there are no railroad facilities in the locality of 
the deposits. 

Arizona.—The principal production of gypsum in former years has 
been in the vicinity of Tucson. Recently deposits have been opened 
at Woodruff and Snowflake, but have not been developed in & com- 
mercial way. 

Utah.—There is a large plant at Nephi which is engaged in the 
manufacture of various classes of gypsum products. 

Nevada.—The deposits at Moundhouse are worked, and the product 
is manufactured at Empire. Formerly the deposit at Lovelocks was 
worked, and recently new developments at that place have been 
undertaken. 

Culifornia.—In southern California gypsum is manufactured, prin- 
cipally at Los Angeles. At a number of places it is developed ina 
small way. In this State local deposits are utilized as land plaster for 
neutralizing black alkali. 

Oregon.—The only plant in Oregon is on the eastern border of the 
State, at the station of Lime. 

In the following tables, which show the production of gypsum, by 
States, for 1901 and 1902, it has been necessary to combine the output 
of certain States in which there are less than three producers, in order 
to protect individual statistics. 


Production of gypsum in the United States in 1902, by States. 


Sold crude. Ground into | Calcined into wall plaster 


land plaster. and plaster of Paris. 

Total los oa oec e»t cue ee rius aus Total 

State or Territory. quan- | Before| After value. 
tity. pou Value. S Value.| cal- cal- Value. 

y- y. cining. | cining. 
Short | Short Short Short | Short 
tons. | tona. tona. tona. tons. 
California, Ohio, and Vir- 
PING cis 101,545 | 2,360 , $6,790 116,357 ¡835,450 | 82,828 | 66,263 | $248,153 | $290, 393 


Colorado and Wyoming ..| 16,051 |....... | PA A usui 16,051 | 12,841 73,372 73,372 
lowa, Kansas, and Texas./295, 769 957 | 1,180 | 4,331 | 6,497 [290,481 (232,385 | 799,678 807, 355 


Michigan...............-- 240,927 |68,885 | 70,460 113,022 | 16,340 |158,320 |126,656 | 372,821 | 459,621 
New York ................ 110, 364 9,153 | 15,184 25,981 | 43,750 | 75,230 | 60,184 | 200,236 | 259,170 
Oklahoma ..............-- 136 17:2) ERN A A A 34,156 | 27,325 | 111,215 | 111,215 
Other States.............. 18, 366 100 | 300 | 1,100 | 4,200 | 17,166 | 13, 733 | 83,715 | 88,215 


Total............ «2. 816, 478 |81, 455 | 93, 914 |60, 791 |106,237 (674, 232 539, 387 1, 889, 190 | 2, 069, 341 
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Production of gypsum in the United States in 1901, by States. 


Sold crude. Ground into land 
State or Territory.: TA | : A coa 
Quantity. | Value. | Quantity. | Value. 
Short tons. | Short tons Short tons. 
California sce cheered or eee see EE 8, 550 8, 550 A a evus 
Colorado and Wyoming ...................... 17, 394 150 150 16 962 
Iowa, Kansas, and Texas..................... 218, 419 2, 750 3, 575 3,079 5,025 
Michigans oc. cide eee as | 185, 150 46, 086 47, 986 9, 808 10, 708 
New YO iaa 119, 565 11, 678 10, 908 83, 591 61, 093 
Oklahomā :.eeeteoetock exa re vipVes E EEO TA AA ene eov celeseses» PRA 
WAT RITA Cr— —— À—— sewed 15, 236 1, 064 1, 104 9, 675 25, 995 
Other States «Loses uds eye e RYE ESAE YE 63, 547 8, 401 8, 850 2, 889 6, 668 
Tollos eu S EVO REIR E EE | 633, 791 68, 669 71, 778 59, 068 109, 561 
Caicined into plaster of Paris. 
State or Territory. Before After Value value. 
calcining. | calcining. i 
Short tons. | Short tons 

A o aoe II AA Seedy etus RT $4, 200 
Colorado and Wyoming............................... 17, 228 13, 595 $76, 223 76, 435 
Iowa, Kansas, and Texas ......................--- eee 207, 590 164, 720 620, 736 629, 336 
Michigaāai a sia Caci rtu eso uud eaae e a de 129, 256 103, 933 208, 549 267, 243 
Now VOTES DURO E ER C x es 74, 296 55, 273 169, 668 241, 669 
Oklahoma ss da 15, 980 13, 206 66, 031 66, 031 
VI A esla 4, 507 3,752 18, 045 45, 144 
Other States: PL cid 57, 257 45, 208 166, 065 176, 583 
Total ida 506, 064 899,686 | 1,325,817 1, 606, 641 


Since the Eleventh Census the statistics of production are relatively 
complete, and the total production and value of each State and of the 
United States, from 1890 to 1900, inclusive, are shown in the follow- 
ing table: 

Production and value of gypsum by States, 1890-1900. 


1890. 1891. 1892. 
State. uM rU iq TRUM DIE 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tona. Short tons. 
California ......................... 4,249 | $29,178 8,000 | $36,360 |............] .......... 
Colorado .cisueiey e nia 4, 580 22, 060 4,720 19, 400 1, 500 $1, 500 
A ie ie ePILIssw was 20, 900 47, 850 31, 885 58, 095 12, 000 28, 500 
Kansas POT 20, 250 72, 457 40,217 | 161,322 46, 016 196, 197 
MIGhigal. oec ETE ERE 74,877 | 192,099 79,700 | 223,725 139, 557 906, 527 
New York C 32, 903 78, 093 30, 185 58, 571 82, 394 61, 100 
OM aa 12, 748 87, 533 9,123 36, 586 13, 275 49,621 
South Dakota...................... 2, 900 7,750 3,615 E EN 
juri e E A Porc ame OE 1, 926 8, 640 
Utalizc cc oeste A AS [ema ges 8, 000 15, 000 2, 600 16, 300 
Virginia sc s e duode ces iat aes 6, 350 20, 782 5, 959 22, 574 6, 991 28, 207 
Wyoming... uio oorr c vex 8, 238 22, 231 1, 992 6 200: AAA duce cats 


Total ......... Ó——M 182,996 | 574,523 212,846 | 647,451 256, 259 695, 492 
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Production and value of gypsum by States, 1890—1900— Continued. 


1893. 1894. 1895. 
Btate or Territory. === == ee E AR 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

Short tons. | Short tona. Short tona. 
CalitOrmi@ sc evden ex O A owna uaaa 6 | $30 5, 158 $51,014 
A A RE Ne sai. | eu cui eds 895 4, 800 1,371 8, 281 
Indian Territory cc osse se A A ieee se MERE CORRER 13, 100 46, 125 
TOW m CPC 21,447 | $55,538 17, 906 44, 700 25, 700 86, 600 
DSL m 43,631 | 181,599 641,889 | 301,884 72, 947 272, 531 
Michigan................. A 124,590 | 303, 921 79,958 | 139,620 66, 519 174,007 
Montanā occ sai ED eoe ls a 175 1,520: | orsa aces Aad ous 
New YORK 2:22 us essa Res Res ESN 36, 126 65, 392 81, 798 60, 262 33,587 59, 321 
A A iena s UN E eU. DER 11,616 39, 884 20,827 69, 597 21, 662 71, 204 
A used Sw eese A eeu s anas 1, 300 DOO. og ad eee A 
South Dakota...................... 9, 150 12, 550 4, 295 16, 050 6, 400 20, 600 
TONAS Loo A e n MORES 4,011 13, 372 6, 925 27, 300 10, 750 36,511 
Utah AA A DOR e cod aa aeu eis qd ME Ed 1, 920 12, 225 2,131 11, 484 
A A ore riii ees 7,014 24, 359 8, 106 24, 431 5, 800 17, 369 
WYOMING nc [ern ES CES. tte 812 1,500 375 2, 400 
POU sedes oveceuies 253,615 96, 615 239,312 | 761,719 265, 503 807, 447 

1896. 1897. 1898. 
State or Territory. ee ee S uud A 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

Short tone. Short tons. Short tona. 
ATIZOUMR PM c 30 $250 30 £700 
Californin.......................... 1,452 | $11,738 351 2,774 3, 800 24,977 
COlOIndOos: iocos Oase c tees 1, 600 10, 547 1,475 10, 305 165 726 
Indian Territory................... 8, 000 24, 000 10, 734 40.030 MA A 
LOWS das — (€ 18,631 34, 020 29, 430 64, 900 24, 733 45, 819 
KANSAS: iaa ——— 49,435 | 148,371 94,353 | 189,679 59, 180 191, 389 
Michigan <a 67,634 | 1406, 421 94,874 | 193,576 93, 181 201, 310 
MONTANA: vario A 385 1, 940 425 2, 300 1, 123 7,272 
New YORK cso duvide eer ER 23, 325 32, 812 33, 440 78, 684 31, 655 81, 969 
ODIO 4c sce Sese EROS n RETE RES 22, 634 63, 583 18, 592 90, 856 21, 303 61, 884 
Oklahoma Territory citar lila 3,150 12, 000 
A END A A O A ER 150 450 
South Dakota............. 20000500 6,115 20, 000 8, 350 19, 240 2,740 9, 200 
O MERO TERES 16,022 | 48,070 24,454 | 65,651 34,215 58, 130 
A A II 2, R66 13, 600 2,7 13, 500 2, 610 10, 080 
Virginia .....ooooocomomoomo.... ies 5,955 | 17,204 6,374 | 16,899 8,378 23, 388 
WYOMING Lia aee PEE DEC 200 975 | 3, 300 7, 200 5, 225 22, 986 


A 224, 254 573,344 | 288,982 | 755,864 | 291,638 | 755,280 
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1899, 1900. 


State or Territory. 


Quantity. Value. Quantity. | Value. 


Short tons. Short tons. 

RETO a A eld nutu uM dS 47 $1, 200 35 $900 
Caldos 2, 050 14, 950 8, 280 10, 088 
AAA u RI II EACUS Sosa cee 871 3, 904 967 5, 300 
Indian TerrHory eua expARpM Pohxsi ad is 12, 000 26, 000 6, 500 15, 000 
A bua s E S ER us iiec oto Se NURSES 75,574 | 296, 220 184, 600 561,588 
A EUR RR 85,046 ' 247,690 48, 636 150,257 
A IETEN E ATE 144,776; 283,537 129, 654 285,119 
MOnDIADB secs eserse bee ct ERES s WE ERA mS Meow CES EE ^82 3, 698 1,025 7,980 
New YT OF i voee ve ce Pete bades( corde te ELEC 52, 149 105, 533 58, 890 150, 588 
NOVROÉ wos cide A wed Swe eet A ww UE CER eu LE Wiese caters 1, 000 4,805 
ONO see a Cece sa Quite nance 27, 205 73, 520 39, 034 119, 946 
Oklahoma Territory 620-35 c0hes acsi ERR one ERE E eR 11,526 36, 600 18, 437 60, 380 
OTRO isa ER AES DE 550 1,895 550 1,710 
South Dakota 02 eR ERE RENE ook es se QE eg 550 4, 000 2, 050 13, 800 
o A eds Vue uaa E exa a auis Ga uid edm eis 53, 773 125, 000 80, 622 192, 418 
A ETE cee eee eee 2,352 10, 210 2, 397 4,984 
Virginia Ao 11, 480 32, O18 11, 940 18,111 
NWYOHDUE. ele» ee ra ÓN 4,801 21,050 4, 815 24,229 

TOUR one oe gue uus vr E RAWEMEWICARNU ERE equ ORE 456,235 | 1,287,080 594, 462 1, 627, 203 

IMPORTS. 


The gypsum which is imported into the United States comes chiefly 
from Nova Scotia and enters the ports of the New England and 
northern Atlantic States. A considerable amount has been received 
from Mexico in previous years and has entered at San Francisco, but 
none was imported from there in 1902. 

The gypsum which is imported is nearly all calcined and converted 
into wall plaster. A small amount of it is used as land plaster, and 
some manufacturers of fertilizers mix it with their product. The fol- 
lowing tables show the imports by countries and by customs districts 
in which they were entered: 
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Imports of crude, ground, or calcined (dutiable) gypsum, by countries, in 1900, 1901, and 
1902. 


1902. 1901. 1900. 


ol se | 


Country from which imported. 


Quantity. | Value. Quantity. | Value. | Quantity. | Value. 


m | 


Tons. Tons. Tons. 
France NR 132 £1, 902 185 | $1,311 342 $2, 397 
United Kingdom .................. 190 1, 854 93 987 59 836 
Nova Scotia and New Brunswick . 259,353 | 275,871 196,932 | 216,636 203, 347 234, 563 
II q st sb e deb iR xix esce esae c eee RETE a ME 2, 236 9, 700 1,014 4,500 
Other countries ................... 20 23 1 | 86 88 602 
Total eseicteiedieu0s 250,695 | 279,656 | — 199,447 | 228, 670 | 204,850 | — 242,898 


Imports of crude, ground, or calcined (dutiable) gypsum, by customs districts, in 1900, 
1901, «nd 1902. 


| 
Customs district into which s E Be TIN 
imported. Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Tons. Tons. Tons. 

Aroostook, Me..................... 57 $148 415 $796 290 $418 
Bangor, AA RE REF UEE ERE 235 141 390 234 153 92 
Bath, A dee tein EA 703 429 740 446 736 966 
Passamaquoddy, Mc............... 8, 395 7, 628 8, 232 7,942 9, 503 10, 530 
Portland and Falmouth, Me ......1............].......... 180 e sieeve NEM, E 
Boston and Charlestown, Mass .... 5, 760 11,516 5, 921 11,118 6, 450 11, 925 
Gloucester, Mass................... 235 144 | 230 AA siaexice eee 
Fairfield, Conn.................... 360 990 315 866 284 688 
New Haven, Conn................. 8,515 3, 124 1,916 1,325 3, 942 2,818 
New York, N. Y ................... 157,699 ; 167, 444 117,989 | 138,565 121, 728 150, 074 
Newark, N. Ji. o ceese suse cseeususs 30, 388 35,091 | - 19,700 21,751 21, 491 22, 857 
Perth Amboy, N. J ................ 6, 218 8, 733 2, 780 1,661 4, 230 2,538 
Philadelphia, Pa .................. 33, 343 39, 471 23, 900 25, 233 21,216 25, 828 
DEIA WATC DC 1, 630 960 1,387 816 2. 325 1, 401 
Baltimore, Md...... aqq pus oS 8, 987 3, 040 5, 635 3, 381 3, 822 2, 834 
Norfolk and Portsmouth, Va...... 5, 600 4,815 7, 480 4, 488 5, 715 3, 746 
Alexandria, Va.................... 1,550 O30 usos aiu c EE certain ids 2, 000 1, 320 
San Francisco, Cal.................].......-. secl eeeee eene 2, 236 9, 700 1,014 4, 500 


Other districts..................... 20 22 1 72 32 333 
TOUT dozlcu UE RAO E EIE a 259, 695 279, 656 199, 447 228, 670 204, 850 242, 898 
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Gypsum imported into the United States, 1867-1902. 


Ground or calcined. | Unground. vee ot. — 
Year ending— A ile ana MuR tured viue: 
Quantity.*; Value. | Quantity. | Value. plaster o 
June 30— Long tons. | Long tona. | 
AN M PES pem $29, 895 | 97,951 | $95,386 |.........--. j $125, 281 
TI E A, A 33, 988 87,694 | 80,362 |... 114,350 
A TTE ne a 52, 238 137,039 ¡ 133,430 $541 186, 512 
Cr RN BADEN 46, 872 107, 237 | 100, 416 1, 432 148, 7: 
VY Re ney ene oe ¡AN 64,465 | 100,400! 88,256 1,292 | 154,013 
A A We ett bho ca 66,418 95,319 99,902 2, 553 | 168, 873 
LY? O eae ae euer Bh, 628 118, 926 | 122, 495 7,336 | — 165,450 
LUTTER ¡A 36,410 123,717 | 130, 172 4,319 170,901 
y arate ol oe UU ¡A 52, 155 93,772) 115,664 3,277 | 171,096 
ic sales Eneas URN | 47,688 | 139,713 | 127,084 4,398 | 179,070 
ad es RIA | 19,45 ^ 97,656, 105,629 7,813 162,917 
VATS MART ER MRNA HOAN | 496! —— 89,239 1 100,102 6,989 | 140,587 
y REOR ERR EN Nomen | 18,339 96,963 | 99,027 8,176 25, 512 
A EAA TE ETERA 17,074 120, 327 | 120, 642 12,693 | — 150,409 
C MC MANCA nants NND ! 24915 | — 123,607 | 128,107 18,702 | 171,744 
A II EOY 5,737 — 53,478 128,382 | 127,067 20,377 | 200,92 
Cd PER UENIRE ee AREE 4,291. 44,118 157,851 | 152,982 21,869 | 218,969 
A 4,996 | 42,904 166,310 | 168,000 (b) 210, 904 
ieee ol Nod RE 6,418 | 54,208 | 117,160 | 119,544 [............ 173, 752 
IU uice LUE 5,911 | 37,642 | 122,270 | 115,696 |............ 153, 338 
PSOne eo RE ERNEUT 4,814 | 37,736 146,708 | 162,154 |............ 199, 890 
Dec. 31— 
SL MEAN NER 3,310 | 20,704 156,697 | 170,023 |............ 190, 787 
A E 5,166 | 40,201 170,965 | 179,849 ]............ 220, 140 
iR c ioi caidas | 7,568 | 55,250 171,289 | 174,609 |............ 229, 859 
O Pi ree | 0,560 | 97,316 110,257 | 129,003 Loco. 226, 319 
AGO STORIE NN | 6,832 | 75,008 | 181,104 | 232,403 L............ ^ 808,011 
POs a setae NE EE IRE | 3,363 | 31,670 | 164,300 | 180,254 [..........-- 211,924 
TO NAR PAPERS | 2,027 | 16,8231 — 162,500 | 179,287 |........... 196, 060 
1800 9:20 eS Edda va EEE | 3,295 | 21,526 192,549 | 215,70» 10, 352 247, 583 
o to cds 3,292 | 21,982 | 180,269 | 193,514 1,72 — 227,248 
uUo Le E ELE EE 2,001| 17,095 163,201 | 178,686 16,715 | 212,429 
O MANO: 2,973 | — 18,501 160,066 | 181,364 40,979 | 240,84 
D. E EAT 3,265 | 19,250 | 196,579 | 220,603 58,073 | 297,926 
E T idet Mi sensed. 3,109, 19,179 | 209,881 | 229,878 66,473 | 315,580 
A reU Ra iua 3,106: 19,627 | 235,204 | 238,440 68,603 | 326,670 
P PRIOR CENA 3,617 | 23,225 | 305,967 | 284,942 52,533 | 360,700 
aQuantity not reported previous to 1882, b Not specified from 1884 to 1894, inclusive, 


WORLD’S PRODUCTION. 


The United States is the second country in the world in the produc- 
tion of gypsum. France produces 63 per cent of the entire amount. 
The United States produces about 19 per cent. Canada is third, pro- 
ducing about 9 per cent, and Great Britain fourth, with approximately 
7 per cent; after which follow Germany and Algeria as important 
producers, with less than 2 per cent each. In the following table the 
production of the various countries since 1593 is set forth: 
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The world’s production of gypsum, 1893-1902. 
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France. United States. Canada. 
Year. — IRR 

Quantity. Value. Quantity. | Value. | Quantity. | Value. 

Short tona Short tons. Short tons. 
DROS cocoa Ps nose A mera uiid Rs 253, 615 | $696,615 192,568 | $196,150 
TSO oie occ etre tete os ER HA 1, 693, 831 | $2, 891,365 239,312 | 761,719 223, 631 202, 031 
A P ESQEULCE ATL sna t 2,175,448 | 3,392, 768 265,503 | 797,447 226, 178 202, 608 
VO onte NM ei I Nee peeks 1,866,498 | 2,661,200 224,254 | 573,344 207, 032 178, 061 
A ARE RA S RNCE SEGUE 1, 845, 874 2, 673, 033 288, 982 | 755, 864 239, 691 244, 531 
jt PDC E E 1,931,712 | 2,777,816 291,638 | 755, 280 219, 256 230, 440 
I8U9. ance uar d wA esl ta E Mid es ' 1,802,812 | 2,641,020 486, 235 |1, 287, 080 244, 566 257, 329 
1900 icin cect ares ee meee 1,761,835 | 2,772, 221 594, 462 |1, 627, 203 252, 001 259, 009 
pO e T E n: | 2,182,229 | 3,449, 747 633, 791 |1,506,641 293, 879 340, 148 
1900 eee da hc ER es (a) (a) 816,478 |2, 089, 341 332, 045 356, 317 

Great Britain. German Empire. Algeria. 
icd Quantity. Value. Quantity. | Value. | Quantity. | Value. 

Short tona. Short tons. Short tons 
bos DE 168, 122 F257, HO mc AE —— À— P — 
1891.25.20 oS cain eae el E US 169, 102 yj A las nre sess 36, 355 | $114, 900 
A e STRA 196, 037 848, 400 23,994 | $11,040 50, 127 133, 226 
A EAE E va 213, 028 361, 509 31, 736 14,598 41, 350 114,361 
jLsyn TH ———— —— ace ee 203, 151 325, 513 28, 821 18, 228 40, 510 109, 648 
1 BON cS etn I eter we E ERES 219, 549 345, 882 28, 315 13, 166 41, 156 110, 660 
|l eT TL 238,071 372,073 32, 760 19, 660 44,037 117,895 
A E E 233, 002 345, 210 39, 103 17,199 41, 446 139, 190 
[o —————— 224,919 ' — 344,650 | 535,013 | 523,139 38,955 | 132,286 
O ere uus 251,615 | (a) (a) (a) (a) (a) 

India. Cyprus. 
Year [RENNES ONCE EDI TERRE 
Quantity. Value. Quantity. Value. 
Short tons Short tons 
Mo OTT NEM rcc RON A 2,357 $6, 625 
j,' oye eee Gore ——— — MC 8, 548 $1, 566 3, 104 9, 006 
IBI coelos bre Geese CC aD DL UE USERS Eoi 7,511 2, 987 2, 093 5,252 
PA bia ete Wk Bleue tee EAM e eue x 8, 248 3, 130 1, 050 2,590 
IBUT ious tire baw tint dato dabei uode UV d RES 9, 025 3, 333 4,167 8,162 
TSUN sce wae cose sweet avi eiat Eoque sane 9, 249 1,503 4, 279 7,551 
o ——————— SER 7,216 768 4, 402 8, 866 
WO ieee tec EN FIC EAR enel Et eed e irc d das 4, 865 4 A ues der Rue 
ID0I oc xke Ens ess PERDE BT x betas ea Seek oer (a) (^ Jduusessusesel PAI 
IL LLORAR (a) C MEE con T MER 
a Not yet available. b Includes Baden. 
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PHOSPHATE ROCK. 


By JOSEPH STRUTHERS. 


PRODUCTION. 


The phosphate rock industry in Florida and South Carolina is 
gradually recovering from the setback it received in 1900 from the 
scarcity of transportation facilities, combined with high ocean freight 
ratesund low prices. In Florida during 1902 the production, hased 
on the marketed output, was greater than in 1901, and although in 
South Carolina and Tennessee the output was slightly below the 
report for 1901, the general conditions were more satisfactory than 
in the earlier year. In reporting the production of phosphate rock 
in the United States it has been deemed more desirable to consider 
the quantities sold during the year as equivalent to the production 
rather than the phosphate actually mined, an arrangement which 
shows more clearly the relation. between the consumption and the 
actual supply. 

The tendency toward consolidation, which began to make itself evi- 
dent a few years ago, continued during 1902. The larger companies 
bave acquired much additional property and are applving modern 
business methods in the endeavor to establish a uniform price for the 
product—a condition which is highly desirable for the future of the 
industry. Furthermore, the large fertilizing interests have extended 
their property holdings in order that they may become independent 
of the market by controlling their own supply of raw material. The 
necessity for centralized effort with its concomitant advantages is 
particularly evident in the phosphate industry, as the deposits of 
high-grade rock are limited; no new discoveries of note have been 
recorded and the older mines are gradually becoming exhausted. 

Summarizing the present condition of the phosphate industry as a 
whole, it may be stated that the speculative element which predom- 
inated the field in early years of development has become almost 
entirely eliminated, and the industry in all States is now established on 
a substantial and permanent basis. 
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A description of the methods of mining phosphate rock in Florida, 
South Carolina, and Tennessee will be found in the earlier volumes of 
Mineral Resources. 

The State of Florida has been the chief producer of phosphate rock 
since 1894, and the progress of the industry continues to show an im- 
provement, although the value of the marketed output during 1902 was 
considerably less than in the preceding year. The decrease in the 
production was chiefly that of river pebble, which resulted from the 
destruction by fire early in January, 1902, of the calcining plant of 
the sole operating company. Making an allowance for this circum- 
stance by assuming an output equal to that of the preceding year, the 
total production of phosphate rock in Florida during 1902 would have 
been considerably greater than in the year.1901. The small decrease 
in the production of hard rock during 1902 was more than counter- 
balanced by the increase in the production of land pebble, so that, 
all things considered, the progress of the industry in Florida was 
very satisfactory. There bas been no production of soft rock in 
Florida since 1897, in which year an output of only 2,300 tons was 
reported. Comparing the production by varieties during 1902 and 
1901, the record as given in the table is, respectively, as follows: 

Hard rock, 429,384 long tons, valued at $1,743,694, as compared 
with 457,568 long tons, valued at $2,393,080, in 1901. 

Land pebble, 350,991 long tons, valued at $510,792, as compared 
with 247,454 long tons, valued at $660,702, in 1901. 

River pebble, 5,055 long tons, valued at $9,711, as compared with 
46,974 long tons, valued at $105,691, in 1901. | 

A total of 785,430 long tons, valued at $2,564,197, as compared with 
151,996 long tons, valued at $3,159,473, in 1901. 

In South Carolina during 1902 the total production of phosphate rock 
was 313,365 long tons, valued at $919,725, as compared with 321,181 
long tons, valued at $961,840, in 1901, the respective reports being: 
Land rock, 245,243 long tons, valued at $753,920, in 1902, as com- 
pared with 225,189 long tons, valued at $716,101, in 1901, thus show- 
ing an increase of 20,054 tons and $27,119. Offsetting this increase, 
however, was the decreased production of river rock, which amounted 
to 68,122 long tons, valued at $166,505, in 1902, as compared with 
95,992 long tons, valued at $245,739, in 1901, a decrease in quantity 
of 27,870 long tons, and in value of $79,234. 

The total production of phospate rock in Tennessee, based on the 
marketed output during 1902, was 390,799 long tons, valued at $1,206,- 
647, as compared with 409,653 long tons, valued at $1,192,090, in 1901, 
a decrease of 18,854 tons; the value, however, increased $14,557 owing 
to the better prices that ruled during 1902. 

The production of phosphate rock from other States, which is 
referred to in detail in the next section, aggregated 720 tons, valued 
at $2,875. 
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The total quantity of phosphate rock reported to the United States 
Geological Survey as marketed during 1902 amounted to 1,490,314 
long tons, valued at $4,693,444, as compared with 1,483,723 long tons, 
valued at $5,316,403, in 1901, an increase in quantity of 6,591 long 
tons and a decrease in value of $622,959. 

The total quantity of phosphate rock reported as mined during 
1902 was 1,548,720 long tons, valued at $4,922,943, as compared with 
1,440,408 long tons in 1901. 

The following table gives the production in the United States of 
phosphate rock, classified by grades, from 1892 to 1902, inclusive, based 
on the marketed product: 


Production of phosphate rock in the United States, 1892-1902, based on the quantity 


marketed. 
1892. 1893. 1894. 
State. ee a mM Mcd: ——————— 
Quantity. | Value. Quantity. Value. Quantity. Value. 
l'lorida: | Long tons. Long tons. Long tona. 
Hard rock ............... | a 155, 908 $859, 276 215,685 | 81,117, 732 326, 461 $979, 383 
Soft rock. .........2....25 | 6,710 32, 418 13,675 61:620 O EOE 
Land pebble............. 21, 905 111,271 86, 624 359, 127 98, 885 296, 655 
| 
River pebble............. b 102, 820 415, 453 122, 820 , 437,571 102, 307 390, 775 
Totales tano | 285,943 1,418,418 | 438,804 | 1,979,056 | — 527,659 | 1,656,818 
South Carolina diu O: 4 aa oe Sree ree 
Land rock ............... 243,653 | 1, 236, 447 308, 435 | 1, 408, 785 307, 305 1, 252, 768 
River rock ............... 150, 575 641, 262 19,129: 748,229 142, 803 492, 808 
Told adn 394,228 | 1,877,709 1,877,709 | 502, 564 | 2,157,014 450,108 | 1,745,578 
Tennessee ........eseseseeeme teens MRNA Pet EM NA Cerne ME 19, 188 67, 168 
Grand total ............ 681, 571 "E 3, 296, 127 m 941, 368 | 4, 4, 136, 070 996, 949 3, 479, 047 
ms 1895 1896. 1897. 1898. 
State EEG CR" rte ep rt ges ee eg ee eg 
Quantity.) Value. |Quantity. Value. |Quantity.| Value. |Quantity.| Value. 
Florida: Longtons. Long tona. | Longtons. Long tons. 
Hard rock ...| 307,098 [$1,302,096 | 296,811 $1,067,525 | 360,147 $1,033,713 | 366,810 |$1, 396, 108 
Soft rock..... 6, 916 32, 000 400 2, 300 2, 300 4,600 | ceca A 


Land pebble .| 181,011 
River pebble.| 73,036 


593, 716 97, 936 176, 972 92, 132 180,794 | 155,084 293, 688 
185,090 | 100,052 800, 556 20) 008 244, 408 79, 000 158, 000 


2,112,902 | 495,199 1, 547, 353 | E 1,493,515 | 600,894 | 1,847, 79€ 


South Carolina: 
Land rock ...| 270,560 898,787 | 267,072 792,457 | 267, 380 748,050 | 298,610 856, 22b 
River rock ...| 161,415 512,245 | 135, 341 389, 192 90, 900 238,522 | 101,274 251, 047 


————— | ee ef | OC | OC so | — — | ——————— 


Total....... 431,976 | 1, 411,032 | 402,423 | 1,181,649 | 358,280 986,572 | 399,884 | 1,107, 27° 


Tennessee ....... 38, 515 82, 160 26, 157 57,370 | 128, 723 193,115 | 308, 107 498, 392 


Grand total.|1, 038, 551 | 3,606,094 | 930,779 | 2, 803, 372 1, 039, 345 2, 673, 202 |1, 308, 885 | 3, 453, 460 


a Includes 52,708 tons of hard rock carried over in stock from 1891. 
b Includes 12,120 tons of river pebble carried over in stock from 1891. 


— -= w 


918 MINERAL RESOURCES. 


Production of phosphate rock in the United States, 1892-1902, etc.—Continued. 


| 1899. 1900. | 1901. 1902. 
State; E ee E cuc cm 
Quantity. Value. [Quantity.| Value. Quantity. Value. ¡Quantity. Value. 
Florida: Long tons. Long tons. Long tons. Long tons. 
Hard rock ...| 460,297 $2,119,130 | 424,977 $2,229,873 | 457,568 $2,393,080 | 429, 384 ($1, 743, 694 
Land pebble.| 177,170 | 515,458 | 221,403 612,703 | 247,451 ' 600,702 | 350,991 810, 792 


River pebble.| 85,963 | 169,473 | 59,863 | 141,236 | 46,974 105,691 5, 065 9,711 
Total....... 726,420 | 2,804,061 | 706,243 | 2,983, 312 | 751,996 | 3,159,473 | 785,430 | 2,564,197 
gems EY E I v etre Dec Ne ERE aD eee Lira pia aid ee 

South Carolina: | 
Land rock ...| 223,949 | 738,969 266,156 | 877,405 | 295,189 | 716,101 | 245,243 | 753,220 
River rock...| 132,701 | 339,130  . 62,987 161,565 ' 96,992 | 215,739 | 68,122 166, 506 
Total....... 356,650 | 1,078,099 ` 329,173 | 1,041,970 | 321,181 | 961,840 | 313,365 | 919,725 
Tennessee........ 430,192 ' 1,192,910 ` 454,491 | 1,328, 707 | 409,653 | 1,192,090 | 390,799 | 1,206,617 
North Carolina .. 44) (a) A eneas | raga sail ina Acne MU ELSE A 
Pennsylvania....| 2,000 9,000 900 4,500 | 893 3, 000 100 400 
Alabama.........|].........- TE 334 534 A eS o RAS 
Arkansas ........)........-- A | 75 D2 A M 550 1, 650 
Other States .....|.......... nM A EE A bee 70 | 825 


— = AA ed 


Grand total. 1,515,702 | 5, 084, 076 1491, 216 | 5,359, 248 1, 483, 723 | 5,816, 403 1,490, 314 | 4, 698, 444 


In considering the foregoing table, as well as those relating to the 
domestic production which are given later in this section, it must be 
remembered that the marketed product is taken as a basis of produc- 
tion. The quantity of phosphate rock which was actually mined in 
Florida during 1902 was 8,568 long tons more than the quantity mar- 
keted in that year. The total quantity of hard rock mined in Florida 
during 1909 was 447,445 long tons, which is 19,061 long tons more 
than the reported marketed output. With regard to land pebble, 
there were 331,397 tons mined, as compared with 350,991 long tons 
sold, which shows a decrease in stock carried over from 1902 of 19,594 
long tons from the quantity on hand at the first of the year. The 
marketed product of river pebble during 1902 was 5,055 long tons, 
whereas the quantity mined amounted to 5,456 long tons, an increase 
of 401 long tons to be added to the stock on hand at the first of the 
year. 

In South Carolina during 1902 the quantity of land rock reported as 
mined was 254,566 long tons, as compared with 245,243 long tons sold, 
which shows an increase of 9,313 long tons to be added to the stock on 
hand at the first of the year. With regard to river rock, the quantity 
mined was 75,803 long tons, and that marketed was 68,122 long tons; 
in this case also the stock on hand at the beginning of 1902 should be 
inereased by 7,681 long tons to give the stock on hand at the end of 
the year. 

The phosphate mines in Tennessee during 1902 yielded a product of 
896,015 long tons, and the quantity sold was 390,799 long tons, which 
gives an increase of stock at the end of the year of 5,216 long tons. 
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The following table shows the imports of fertilizers of all kinds into 
the United States from 1868 to 1902, inclusive: 


Fertilizers imported and entered for consumption in the United States, 1868-1902. 


Crude phosphates and 


Guano. 
Year ending— 
Quantity. Value. 
June 30— Long tone. 
IBOS M II vac 99, 668 $1, 336, 761 
jr: E 13, 460 217,004 
j.p] rM A PER RE 47,747 1, 414, 872 
TS est ce cece Cede LEFE RN ERE E 94, 344 3, 313, 914 
VBR Dem TRE PIRE TER ER 15, 279 423, 322 
ABTS AAA E EE 6, 755 167,711 
|y E 10, 767 261, 085 
A ues eee Seok Weve 23, 925 539, 808 
A Desin quisi ies 19, 381 710, 135 
INTI A NECK 25, 5*0 873, 459 
jp EM 23,122 849, 607 
18D. c o O Seed qs 17,704 634, 516 
jo E 8,619 108, 733 
IBEL. S Dioses O 23, 452 399, 552 
A des atectssiws ae eeenes 46, 999 854, 463 
DSSS 32 l2 niis els enu MERE 25,187 537, 080 
jj —-—— ——— À— 23, 090 688, 033 
TBR e esee dU ERE Veoh sd dos 20, 934 393, 039 
Dec. 31— 
INNO: 2 ioiceme uid Eb AMPE TS ERE 13, 520 306, 584 
SST o vvv E Ru KE E RNC ean 10, 195 202, 265 
ISSN obese E cet ped Eee 7,381 125, 112 
TRBO Le sar use UR tee E au ates 15, 991 313, 956 
LEO. vcio os eR E EE ETT 4, 642 59, 580 
A eed koe oer E anaes 11, 937 199, 044 
A ee RERG d p Hise maces 3, 073 46, 014 
IROD cioe xc Sad Rea a wats VER 5, 856 97, 889 
jj. Mem T T 5,757 105, 991 
Lg cast E E eet oees 4,270 . 51,642 
o NEN REPERITUR 6,532. 79, 815 
idas dades dt 4,930 | 55,715 
S P 4, 4*2 50, 783 
A A Sada vere CA EE E ERE 2,700 27,006 
1900. odas Suez e Crw AT Ea n ERES 5, 161 38, 181 
QOL cuius oscars sei A Vas. cad 7,820 89, 202 
A dias etes bite eds 8,393 164, 783 


other su nces used 
for fertilizing pur- 
poses. 
Quantity. Value. 
Long tons 

eE $88, 861 
AS 61,529 
ata 90, 817 
es 105, 703 
Mae aav qu 83, 342 
— tm 218,110 
NA 243, 467 
da 212, 118 
a 164, 819 
€— 195, 875 
Seeded an ewe 285, 059 
canteens RR 223, 283 
wee ewes kes 317, 068 
por 918, 835 
133, 956 1, 437, 442 
96, 586 198, 116 
35, 119 406, 233 

40, 068 611, 284 | 

82, GOS 1,179, 724 | 

53, 100 644, 301 | 

36, 405 OI | 

35, 661 ud 

31, 191 252,787. 
29, 743 214,671 
92, 476 666, 061 
106, 519 118,871 
126, 820 904, 247 
80, 088 450, 379 
113, 955 639, 858 
200, 598 70, 836 
a 17, 966 98, 610 
17, 330 128, 579 

21, 252 181, 462 | 

24, 439 140, 940 , 

57, 558 ' 


388, 479 | 


Total 
value. 


$1, 425, 625 
278,533 
1, 505, 689 
3, 419, 617 
506, 664 
385, 521 
504, 552 
751,926 
874, 984 

1, 069, 334 
1, 134, 696 
857, 829 
425, 801 
1, 318, 387 
2, 291, 905 
1, 335, 196 
994, 266 

1, 004, 323 


1, 486, 308 
896, 666 
454, 125 
717,161 
312, 367 
413,715 
712,075 
816, 760 

1, 010, 238 
502, 021 
719,678 

1, 026, 551 
149, 393 
155, 585 
219, 646 
230, 142 
553, 262 


a Until 1898 the crude potassium salta, kieserite and kainite, were included under “Other sub- 
stances used for fertilizing purposes'' in addition to apatite and bone dust or bone ash. The imports 
of kieserite and kninite since 1898, inclusive, are as follows: 1898, long tons, 121,506 (8621,443); 1899, 
long tons, 133,472 (8777,002); 1900, long tons, 181,353 (81,201,272 ); 1901, long tons, 240,937 ($1,360,619); 


1902, long tons, 225,413 (81,016,032). 
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WORLD PRODUCTION. 


In the following table will be found a statement of the wor'd's pro- 
duction of phosphate rock from 1896 to 1901, inclusive: 


World's production of phosphate rock, 1896-1901. 


[Metric tons.] 


1896. 1897. 1898, 
Country. Sep Paco rA cold a NE KLEIN E IE 
Quantity. Value. Quantity. Value. Quantity. Value. 
Algeria A 165, 738 $500, 995 225, 141 $912, 561 269,500 | $1,078,000 
Belgium | eI a 297, 470 537, 320 a 350, 056 436, 762 a 156, 920 303, 230 
Cade 217: re ace nes i mtees 517 | 3, 420 824 3, 984 665 8, 665 
FTHHCe 2.2 extends ected seus 552,667 | 3,502,027 535,390 | 2,852, 887 568, 558 3, 115, 958 
Norway ......eeeee eee 1,106 | 17,280 872 12, 960 3,593 63, 352 
Redonda (Br. West Indies)...]............]............ 812 5,525 790 4, 725 
RUS 3,776 11, 065 5, 917 22,132 1, 870 4, 784 
SpBlli2s2el o ex Mee cede 770 3, 080 2, 084 16, 672 4, 500 46, 003 
United Kingdom............. 3, 04% 26, 260 2, 032 17, 500 1,575 13, 565 
United States ................ 945,982 | 2,803, 372 1,056,322 | 2,673,202 | 1,330, 264 3, 453, 460 
1599. | 1900. 1901. 
Country. RI CM Vinc ME EFC I RI MM aq aa 
Quantity. Value. | Quantity. | Value. | Quantity. Value. 

Algeria ............ .eeeeeeee- 324,983 | $1,299,932 ' — 319,422 | $1, 277, 688 265,000 | $1, 060, 000 
Belgium .........02....00000: a 190, 090 342,180 | a215,670! 367,104 222, 520 361, 399 
CINARA icone he ee 2.427 18, 000 | 1,254 7,105 | 937 6, 280 
FTANCO o .ooococcccocononcooo 615,868 | 3,334,145 587,919 — 2,827,291 535,676 | 2,614,543 
NOTWAY ace coed Anse cece aks 1, 500 22,140 300 ' 4, 445 (9o duces 
Redonda (Br. West Indies)... 1,507 9, 270 2,230 | 13, 720 Nil tns 
Russia cies So diee 16, 863 58, 640 25, 663 (^) (y - A 
A tas: 3,510 35, 100 4,170 18, 590 ! 4, 220 16, 530 
United Kingdoin............. 1, 469 12, 645 | 630 ' 5, 425 71 680 
United States ..........0.2005 1,540,506 | 5,084,076 | 1,515,179 | 5,859,248 | 1,007,681 | 5,316,403 


aCubic meters, 


b Statistics not yet available. 


« Value not reported. 


SALT. 


By JOSEPH STRUTHERS. 


PRODUCTION. 


The production of salt in the United States during 1902 amounted to 
23,849,221 barrels (of 280 pounds), valued at $5,668,636, as compared 
with 20,556,661 barrels, valued at $6,617,449, in 1901, and 20,869,342 
barrels, valued at $6,944,603, in 1900. The largely increased produc- 
tion during 1902 isa fair reflection of the continued general prosperity 
of the United States, and the increase would have been much greater 
had it not been curtailed in the Eastern States by the shortage of coal 
for fuel. Even with this hindrance the aggregate production of all 
varieties shows the largest quantity yet recorded for any one year. 

For convenience in discussing the details of the industry, salt is 
classified into ‘‘table and dairy,” ‘*common fine,” ** common coarse,” 
** packers,” **coarse solar,” ‘‘ rock," ** milling,” and “other grades.” 
The last-named division embraces products not properly classible 
among the preceding, and includes salt in the form of brine, which is 
used in very large quantities for the manufacture of soda ash, sodium 
bicarbonate, sodium hydrate (caustic soda), and other sodium salts. 
. During 1902 the aggregate quantity of all varieties of sodium salts, 
reduced to a basis of 58 per cent ash, manufactured in the United States 
(not including sodium chloride, or common salt) amounted to 619,499 
short tons, equivalent, approximately, to more than 2,500,000 barrels 
of salt in the form of brine, as compared with 529,104 short tons, 
equivalent to more than 2,000,000 barrels, in 1901. 

The tables on the following pages illustrate clearly the progress that 
has been made in the salt industry in the United States since 1880, and 
record the enormous increase in the production, from 5,961,060 barrels 
in 1880 to 23,849,221 barrels in 1902—an increase of 400 per cent. 
During the last twenty-three years the annual production has increased 
regularly except in 1889, when the output was 50,000 barrels, or about 
0.6 per cent, less than that of 1888, and in 1901, when the output was 
practically 300,000 barrels, or about 1.5 per cent less than in 1900. 
Notwithstanding, and perhaps because of the rapid increase in the pro- 
duction of salt in the United States during the last twenty years, the 
business has not always been a lucrative one. This condition was due 
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in a great many cases to overproduction and keen competition for trade, 
and as a natural result the tendency to form combinations, which has 
been marked in other industries during the last few years, extended 
also to the salt manufacturers. Combinations have been effected among 
the mujority of producers of the most important of the salt-producing 
States—i. e., New York, Michigan, Kansas, Ohio, Utah, and California. 
In the last-named State, however, the combination of prominent salt 
producers, which maintained the price of coarse salt at $18 per ton, 
was formally indicted by the Federal grand jury and was enjoined by 
the United States circuit court from forcing prices above a reasonable 
compensation for the cost of manufacture. The National Salt Com- 
pany of New York, also, the largest individual producer of common 
salt, was declared insolvent on September 30, 1902, and placed in the 
hands of a receiver. 

The following table shows the distribution of the total salt produc- 
tion of the United States, by grades, during the last ten years, from 
which it will be observed that the production of common fine salt has 
approximated 37 per cent of the total output during this period: 


Production of salt, by grades, in the United States, 1893-1902. 


Year Table and l Common Common Packers Solar 
$ dairy. i fine. course. n y 
Barrela. Barrels. | Barrela. Barrels. Barrels. 
no — AEE O T 1,791,577 5, 478, 054 444, 498 96, 657 2,110, 287 
|n: MENU PIDEN EET 2, R39, 140 5, 281, 754 438, 074 103, 041 587, 305 
A TEAT 2,173,123 6, 099, 480 280, 284 118, 801 983, 870 
EN 2,230,409 | — 6,598,733 | 300, 365 163, 035 2, 631, 086 
Dr NP es erate cao ees 2,555, 278 6, 868, 798 516, 143 609, 378 | 3, 614, 491 
o cabacesrecwansie uerus 2, 198, 339 8, 583, 128 $73, 671 379, 635 3, 077, O24 
no REC eae 1, 866, 165 6, 883, 352 4, 562, 217 182, 930 3, 483, 858 
W000 scat oles oe Fea ene endi I 2,312,130 ' — 6,773,217 1, 921, 321 145, 305 1, 086, 916 
Witt 2,177,447 7,159, 953 | 1, 630, 560 84, 636 1, 200, 141 
st ete eot due 2,027, 798 6,692,587 | — 1,571,137 466, 987 1,172, 484 
i i 
Year. Rock. Milling. ‘Other grados Toa pi Total value. 
| : 
Barrels. Barrels. | Barrels. Barrels. 

S a ee Ce ra 1, 884, 145 5,141 | 6,113 | 11,816,772 $4, 154, 668 
bs tas P roads 2, 266, 606 95, 621 1,356,876 | 12,968,417 4, 739, 285 
cis ol 2, 089, 763 40, 107 1,884,221 | 13,669,649 4, 423, 084 
IU MR A ae eee 1,783, 886 133, 271 109,941 | 13,850,726 4, 040, 839 
SU IR 1,649,459 |..........00. 2: 159,655 | 15,973,202 4, 920, 020 
io NE T | 2,183,801 156,579 | 160,457 | 17,612,634 6,212, 564 
1800 O AED SE Os | 2, 514, 036 96,178 | 89,878 | 19,708,614 6, 867, 467 
O te aL | 2,974,033 | + 85,357 5,071,063 | 20, 869, 342 6, 944, 603 
NGO A nic encase e I 3,237,938 72,460 | 5,003,526 | 20,566,661 6, 617, 449 


O tte aad ele rec ae 2,889,836 127,621 | — 8,900,881 | 23, 849, 221 b, 668, 636 
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The total annual production of salt in the United States since 1880 
is given in the subjoined table, which shows that in proportion to the 
production the value in some of the earlier years was greater than it 
has been since 1892. This is due in part to the fact that the competi- 
tion was not so strong during the first ten years of which records 
have been available, and in part to the fact that the value of the prod- 
uct when reported by a great many of the manufacturers included 
the value of the packages in which the salt was shipped. Since 1893 
the value as stated includes only the net value of the product, exclusive 
of any boxes, bags, barrels, or other packages. 


Production and value of salt in the United States, 1880-1902. 


Yeur. Quantity. Value. Year. Quantity. Value. 
PAE c mta ceca T —————| AW NH ES etm 
Barrels. Barrels, 
A ENT 5,961,060 | $4,828, 566 || 1892 0. 11,698,890 | 85,651,915 
C (eR E MER 6,200,000 ' 4,200,000 | 1N093.......lllseees ness . 11,897,208 | 4,154,668 
TSS 2 ce coco oqot ute bou PO BUN 6,412,373 | 4,320,140 | 1894 ......L.LuL..L.... n 12,908,417 | 4,739,285 
1893..... "——Ü 6,192,231 ! 4,251,012 || 1895 ...... Ls Ls eee : 13,669,649 | 4,423,081 
VBS eh A 6,514,937 | 4,197,731 | 1596 ..........LLLLLu...... 13,850,726 | 4,040,839 
I Oe Pee 7, 038, 653 4,825,345 i| 1807.55 529 254 tos te | 15,973,202 | 4,920,090 
us ca iatis 7,707,081 | 4,925,315 | DU A pee canes 17,612,634 | 6,212,554 
IESU A A eL 8, 003, 962 4,093, $46 | o A A 19,708,614 | 0,867, 467 
| NEN end 4,374,203 '| 1900 oca ibas 20,869,342 | — 6,944,603 
E cS SUA UP CT 8,005,565 | 4,195,412 || 1901.0... eee | 90,560,661 | | 6,617,419 
1890 22S vee ven dele US 8,876,991 | 4,752,286 || 1902.0... 0.00.2. 0 eee eee 23, 949, 221 | 5, 668, 636 


S NER N | BINA 4,716, 121 


The chief salt-producing States are Michigan and New York, the 
combined output therefrom in recent years amounting to about 75 per 
cent of the total production of the United States. Prior to 1893 
Michigan was the foremost producer; in that year, however, New 
York assumed the lead and maintained it until 1901, when Michigan 
regained supremacy, only to be again displaced by New York in 1902. 
The percentage of the total production of the four leading salt-pro- 
ducing States during 1902 is as follows: New York, 8,523,359 barrels 
(35.8 per cent); Michigan, 8,131,781 barrels (84.1 per cent); Kansas, 
2,158,480 barrels (9.1 per cent); and Ohio, 2,109,987 barrels (8.9 per 
cent) These four States contributed 87.9 per cent of the total 
quantity of salt produced in the United States during the year. 


994 MINERAL RESOURCES. 


Production of salt, by States and Territories, during 1899, 1900, 1901, and 1902. 


1899. 1900. 1901. | 1902. 
State or Territory. - Y LA ma | 
j Quantity. Value. |Quantity. | Value. Quantity. Value. Quantity. Value. 
Barrels. Barrels. | Barrels. | Barrels. 

New York......... oa eal 7, 897, O71 $2, 171, 418, 7, 286, 320/82, 089, 834 8, 523, 389, $1, 938, 539 
Michigan.......... 7,117, 382, 2,205,924 7,210,621 2,033,731: 7,729,641] 2, 437, 677 8, 131,781) 1, 535, S23 
Kansas ............ 1,605,300, 516,291, 2, 233, 878, 1,076, 945 2,087,791] — 614,365, 2,158,486, — 514,401 
Ohlóc esee uoetexs 1,460,516, 575,864 1,425,283 696,326 1,153,535| 455, 94, 2,109,987| — 593, 504 
Oklahoma.........]........-. MEME 5, 561. 6, 136 7,506 5, 986 ine 7, 562 
California ......... 612,563 281,741 621, 857 216,91! 601,659; 133,656 . 682, 660 253, 053 
TEXAS ........sese 312,436| 204,330, (a) | (a) (a) (a) 347,900| — 143,683 
West Virginia ..... 221, SH 107, 987 243, ui 118,407, 231,722 94,732, 208, 492 97,721 
Utah EP 236,135, 115,100 249,128 151,662! S34, 484 326,016, 417,501 270, 626 
Pennsylvania ..... (a) | (a) | (a) (a) (a) (a) (a) (a) 
Other States....... 583 ,998 259, 804, 981,770, 473,657 1,134,003| 459,259, 1,261, 827 313, 692 

Total ........ 19, 708, Gl, 6,867,467 6, 867, 305 20, 869, 342 ? 6, 941, 003.20, 566, 661 6,617, ad as 8419, 221| 5,668, 636 


d 


A M —— ——5 € 


a Included in other States. 


DOMESTIC CONSUMPTION. 


The following table has been compiled to show the increase in the 
proportion of salt produced in the United States which has entered 
into the domestic consumption. Of the total consumption of salt in 
the United States the quantity of salt of domestic production used 
increased from 63.5 per cent in 1880 to 94.81 per cent in 1902, while 
the consumption of salt imported into the United States decreased 
from 36.5 per cent of the total in 1880 to 5.25 per cent in 1902. The 
actual consumption in 1902 was 25,132,579 barrels, or more than 3.7 
times that of 1880. In 1880 the production in the United States was 
5,961,060 barrels and the imports 3,427,639 barrels. The correspond- 
ing figures for 1902 show a remarkable increase, to 23,849,221 barrels 
of domestic salt produced, while the imports decreased to 1,319,744 
barrels. 

The following table presents the production, imports, exports, and 
domestic consumption since 1880: 


Supply of salt for domestic consumption, 1880-1902. 


{ Barrels.) 
Source, 1080. 1881 1882, 183, 
Domestic production . 2.2... ..... 0 cece ee eee 5, 961, 060 a 6, 000, 000 6, 412, 373 6,192, 2:51 
PY POPS: 1.4. esses wide wa a ry ees aes 3, 427, 639 3, 839, 994 3, 085, 168 3, 099, (98 
TOUR) oie es cot coe ars eure erates 9, 388, 699 9, 839, 994 9, 497, 511 9, 291, 929 
EXPOS nal 4, 436 9, 091 8, 417 10, 829 
Domestic consumption ...............- 9, 384, 263 9, 830, 903 9, 489, 124 9, 281, 100 
Increase over preceding year ...............|--.- ee ssseee. 446, 640 6341, 779 b 208, 024 
Percentage of imports to total consumption. 36.5 39.1 32.5 33.4 
a Estimated. b Decrease. 
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Supply of salt for domestic consumption, 1880-1902—Continued. 


Source. 1884. 1885. 1886. 1887. 
Domestic production........................ 6, 514, 937 7,038, 653 7, 707, 081 8, 003, 962 
Imports Sres Seek a Sada wi abes Rid 3, 246, 349 3, 227, 380 2, 818, 623 2,587,745 
Total zie A ee PEE Eines 9, 761, 286 10, 266, 033 10, 525, 70-4 10, 591, 707 
EXPO 2. 2 0:3 2 0 4 (Ue lease 14, 003 14, 649 17, 246 16, 732 
Domestic consumption................ 9, 747, 283 10, 251, 384 10, 574, 975 
Increase over preceding year ............... 466, 183 504, 101 66,517 
Percentage of iraports to total consumption. 33.3 31.5 26.8 24.5 
Source. 1888. | 1889. 1890. 1891. 
Domestic production........................ 8, 055, 881 8, 055, 565 8, 876, 991 9, 987, 945 
IMiports e ek Cee etd tess Se hots 2, 232, 253 1, 833, 452 1, 838, 024 1, 694, 048 
A Bite 10,238,134 | 9,889,017 | 10,716,015 11, 681, 993 
Exports .......ccececececcecceccceesececeeees 19, 140 | 19, 209 17,597 15, 889 
Domestic consumption................ 10, 268, 994 : 9, 869, 808 10, 697, 418 11, 666, 104 
Increase over preceding year ............... a 305, 981 | a 399, 186 827,610 968, 686 
Percentage of imports to total consumption. 21.7 | 18.5 17.2 14.5 
Sourco. 1892. 1893. 1894. 1896. 1896. 
Domestic production ............ 11, 698, 890 11, 897, 208 12, 968, 417 18,669, 649 | 13, 850, 726 
Imports e rule 1, 633, 419 1,244,711 1, 550, 555 1, 996, 970 1, 858,614 
Total ausencias 13, 332, 309 13, 141,919 14,518, 972 15,666,619 | 15,709, 340 
Exports 1.11224 5 v rers 18, 603 20, 656 88, 763 86, 855 63, 391 
Domestic consumption .... 13, 318, 706 13, 121, 233 14, 480, 209 15, 629, 764 | 15, 645, 949 
Increase over preceding year ... 1, 647, 602 a 192, 473 1,358, 976 1, 149, 565 16, 185 
Percentage of imports to total 
consumption .................. 12.3 9. 49 10. 71 12. 78 11.88 
Source. 1897. 1898. 1899. 1900. 1901. 1902. 
Domestic production......... 15, 973, 202 | 17,612, 634 | 19, 708,614 | 20, 869, 342 | 20,566,661 | 23,849, 221 
Import«. ulceras 1,493,033 | 1,325,212 | 1,350,366 | 1,427,921 | 1,440,950 1, 319, 744 
TO) csc succi cca 17, 466, 235 | 18, 937,846 | 21,058, 980 | 22, 297,263 | 22,007,611 | 25, 168, 966 
EXPOS 2: oido dix LE 54,195 61, 715 90, 000 63, 650 67, 376 86, 386 


Domestic consumption.| 17, 412, 040 | 18,876, 131 | 20, 968, 980 | 22, 243, 613 | 21,940,235 | 25,132,579 
Increase over preceding yenr.| 1,766,091 | 1,464,091 | 2,092,849 | 1,274,633 a 303, 378 3, 192, 844 


Percentage of imports to 
total consumption ......... 8.57 7.02 6.4 6.4 6.6 14.6 


-—— 


a Decrease. 


IMPORTS AND EXPORTS. 


The imports of salt into the United States from 1867 to 1881, as 
reported by the Bureau of Statistics of the Treasury Department, show 
an increase from 483,775,185 pounds in the former year to 1,075,198,397 
pounds in 1881, the largest quantity yet recorded. From 1881 the 
imports decreased almost as steadily until 1893, when 348,519,178 
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pounds were reported, the smallest yearly quantity recorded since 
1867. The decrease was largely in the imports of fine salt, due to the 
domestic production of table, dairy, and other special grades of salt 
equal, if not superior, in quality and price to the imported article. 
The tariff act of 1894 placed salt upon the free list, and importations 
increased to 434,155,708 pounds in 1804 and to nearly 560,000,000 
pounds in 1895. In 1896 the imports of foreign salt amounted to 
520,411,822 pounds. The tariff act of 1897 returned salt to the dutia- 
ble list. Salt in bags, barrels, or other packages is now subjected to 
a duty of 12 cents per 100 pounds (33.6 cents per barrel), and salt in 
bulk is taxed at the rate of 8 cents per 100 pounds, or 22.4 cents per 
barrel. The duty on imported salt in bond used in curing fish taken 
by vessels licensed to engage in the fisheries and in curing fish on the 
navigable waters of the United States or on salt used in curing meats 
for export may be remitted. The quantity of salt imported in 1897 
was nearly 20 per cent less than in 1896, the total amounting to 
418,049,214 pounds, and in 1898 the imports fell off to 371,059,452 
pounds, with one exception the smallest amount reported in thirty-two 
years. In 1899 the imports increased to 378,102,567 pounds, but the 
value showed a decline of about $9,000 from that of 1898. The 
imports increased to 399,817,824 pounds in 1900, to 403,465,946 
pounds in 1901, and decreased to 369,528,186 pounds in 1902. Since 
1867 the imports have been as follows: 


Salt imported and entered for consumption in the United States, 1867-1902. 


In bulk. 


In bags, barrels, and | 
other pae kugts. 


Year ending— 


Quantity. Value. Quantity. Value. 
June 30— Pounds, | Pounda. 
Vs | 254, 470, 862 $596, 570. 229, 304,323 | $336,302 
E A A DN | 308, 146, 080 915,516 , 219,975, 096 365, 458 
OUD PA T Soa attra A LEE II 207, 382, 750 805,272 | 296, 765, 240 351, 168 
ee iia | 985,479, 187 "m 319, 776, 433 507,874 
TRU MOT NT E | 9x3, 993, 799 800,451 — 274,730,573 | — 355,318 
A eub E i ee IM LL M ge uate 258, 2:32, NOT 78S, 893 | 257,637, 230 312, 569 
ECCE ETE ODER REOR EE 230, 494, 117 1251, 8 355, 012, 132 525, 585 
or rem | 38, 375, 496 1,452,161 | 427, 294, 209 649, S38 
rn Te M We oui Gh came ated 318,673,091 | 1,200,541 : 401,270, 315 549,111 
[ou AE HORT 331,266, 140 | — 1,153,480 | 379,478,218 | 462,106 
orn TON 359,005, 742 | — 1,059,941 | 414,044, 370 532, 831 
rr Tc PTS 352, 109, 963 1.062, 995 | 111, 813, 516 483, 909 
Dn "ERR 375, 286,472 | 1,150,018 | 434,760, 132 532, 706 
D MT 400,970,531 | 1,180,082 | 449,743, 872 54S, 425 
cM TCU NO iets EE tesa dace O 412,442,291 | 1,242,513 | 529, 361,041 655, 068 
EQ DC ee AO eee eee ee 329, 969, 300 | 1,086,932 | 399,100, 228 474, 200 
Do ee, ee ene T EA ee 312,911,360 | 1,035,046 | 412, 938, 686 451, 001 
|o WM COE OPER REDDE 340,759,010 | 1,093,628 | 441,613,517 433, 827 
oC A E EET E E, 351,276,969 | 1,030,029 | 412, 322,341 386, 858 
Dec. 31— 
o TE 219, 282, 750 966,993 | 366,621,223 371,000 
nor ree PERDERE 275, 774, 571 850,069 | 343, 216, 331 328, 201 


927 


Salt imported and entered for consumption in the United States, 1867-1902—Continued. 


SALT. 


In bags, barrels, and 


In bulk. 
Year ending— otber PACKOS n 
Quantity. Value. Quantity. Valuc. 
Dec. 31— Pounds. Pounds. 
DOSS MR TIEN 238, 921, 421 $620,425 | 272,650, 231 $246, 022 
LP A JAS Bae Re E E ews e tes ees 180, 906, 293 627,134 | 234, 499, 635 249, 232 
AA ERR LR EA 172, 611,041 575,260 | 213,756, 044 252, 818 
PS oua O oases O 150, 033, 182 492, 144 | 220, 309, 985 224, 569 
Y eS ds MEER VERO INA INSERERE T VE 150, 799, 014 488,108 | 201, 366, 103 196, 371 
o A eee E avocats 98, 037, 648 358,575 | 146, 945, 390 63, 404 
IU o Redux rV AA 60, 793, 685 206,229 | 101, 525, 281 86, 718 
O E 601, 086 1, 723 1,874, 644 1,874 
A ————e 350, 620 814 1, 627, 030 1, 640 
DRS iaa A ts Sieg ak is ce oa eM tea. 36, 801, 048 114, 072 50, 775, 105 46, 412 
bt M" Er 114, 573, 146 861,366 | 178,458, 117 165, 784 
1899. a AAA 119, 720, 721 372,921 | 158, 263, 237 133, 862 
O TA cae 113, 194, 092 368,802 | 198,697,810 | 193,873 
TO AA 117, 140, 960 413,896 | 171,067,229 | 165,803 
19009. cr necu eter alee eee Mot vp Seleucus 118, 480, 793 422, 304 151, 169, 362 138, 552 
For the purpose of Not elsewhere speci- 
] curing fish. fled. Total 
Year ending— ] quantity. Total value. 
Quantity. Value. Quantity. | Value. 
June 30— | Pounds Pounds. | Pounds. 
e yg EC PI ec m CT 483, 775, 185 $1,032, 872 
ISOS MDC TTE E 528, 421, 176 1, 281, 004 
jr. lj P A TUE HEN Vx qa CE 554, 147, 990 1, 246, 410 
Me rp M 68,597,023 | $87,048 ......ooocococcloccncocono] 706,852,643 | 1,392,116 
To HORT 64, 671, 139 66, 008 AH RS 623, 395, 511 1, 221, 780 
A ai mee 57, 830, 929 MCN. HAGO 573, 700, 966 1,161,617 
d REN 86, 756, 628 veacecceccccee sesceeeece!] 714,262,877 | 1,866,596 
TD eee RE 105, 613, 913 Leceeccecccceslecsceesees| 891,283,618 | — 2, 228, 895 
Feats bin OP" 110, 294, 440 AAA eer 830, 237,816 | — 1,869,259 
HU. 118, 760, 638 | NEN AMEN 829,504,996 | 1,741,862 
Luces ene eios VOR cat 132, 433, 972 2I mn emos nnns] 930, 484, 084 1, 733, 559 
PERI 100, 794,611 "——— '— — m 87, 718, 090 1,613, 802 
nO eee ee MA 94, 060, 114 birsbuaa iria e 904, 106, 718 1,778, 565 
1860 ica 109,024, 446 | 119,667 |.. ...oococccclocccccc oo. 959, 738,819 | — 1,848,174 
ren 133, 395, 065 eese] (1,075, 198, 397 2, 044, 958 
—-——— —— € 134, 777, 569 alt] 863, 847, 097 1,708, 190 
sisi A iaa 142, 065, 557 ——— —— — IE PO Os 1,641,618 
ERPE EA E 126, 605, 276 eese ese.) 908,977,803 | — 1,649,918 
oup eade seared 140, 067,018 eee]. | 903,666,328 | — 1,538,316 
IA 103, 360, 362 al 789, 214,835 1, 432, 714 
ARORA EN 105, 577, 947 Levececescsese[ecceceeeee| 724,668,849 | — 1,285,359 
susci ed Deb tamed oe 113, 459, 083 lr! 625, 000; 735 977, 567 
Tac Nc ON 97, 960, 624 eese] ess] 513, 366, 552 976, 489 
Hattie n MU E iE 98, 279, 719 eese] 514,646, 804 924, 756 
odas 103, 990, 321 eee eees| 474,333, 491 805, 909 
OP IURE RENTE: 105, 192, 086 | rs lil 407,907, 203 774, 806 
"ERN 103, 536, 135 | A A 348,519,173 509,728 
eG de ORE Ve 03, 723, 885 178, 112,857 | $263, 707 | 434, 155, 708 636, 136 
aae pa data d ie R, 668, 490 648, 007,449 | 739,122 | 559, 151, 669 754,914 
aca 5, 351,913 510, O82, 259 | 687,890 | 520,411,822 702, 158 
TM RR 32,961, 953 297,511,108 | 370,592 | 418, 049, 214 565, 038 
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Salt imported and entered for consumption in the United States, 1867-1902—Continued. 


pias Not pew a TE speci- 
. Total 

re a NER ad quantit y. Total value. 

Value, Quantity. Value. 
Pounda. Pounds. 

$61,003 [Lunegzessxenxes] oxi RREF 371, 059, 452 $555, 653 

T0 ROUTE core ae XO SOR RU A AN 378, 102, 567 579, 682 

ri TS D A EE EEE 399, 817, 824 634, 307 

N GU AAA EEE 403, 465, 946 676, 324 

RG, 698 D28, 186 617, 554 


Salt of domestic ae exported from the United States, 1790-1902. 


For the pu 
Year ending— curing 
Quantity. 
Dec. 31— Pounds, 
TAOS LL I auc oer mE ses 78, 028, 189 
jo A ii 100, 118, 609 
1900.5 doa xb EET 87,925,922 
1901. ooo A 115, 257, 757 
AMA eue otis | 99, 878, 031 


! 369, 
| 


Year ending— Quantity. | Value. | Year ending— Quantity. | Value 
Sept. 30— Bushels | June 30— Bushele. 
129050 oie olent s 31,935 | $5,236 | a 70,644 | $300,980 
|) eee erred es 4, 208 1,052 , Lor MENS | 605,825 | 204,030 
renato óseo 47,488 | 22,978 | e aldo odas 624,970 | 289, 936 
A ot wise: 45,847 | 26,848 | E A 442,947 | 190,076 
e IEA E 45,072 | 27,914 ia ib 298,142 | 119,582 
Ss ee eee 25,069 | 18,211 Dl vise 120, 156 47,115 
CX, PERDER DER TER RE 89,064 | 54,007 VIS TIPP SERERE EO NERO 42, 603 19,978 
Pin dde 126,230 | 46,483 a uec cud dela 73,38 | 43,777 
(a cis 49,917 | 31,943 | ÓN 31,657 15,701 
PV AS 99,133 | 55,472 | JURA iae LED MEN. 47,004 | — 16,273 
[MMC E 114,155 | 67,707 | ne can T 51,014 18,378 
o A IN 264,337 | 64,272 | ry DEREN RENE 65,771 20, 133 
Co MEN 92,145 | 42,246 | o cli 72, 427 " 968 
DL 215, 084 62, 765 | ) Yr PN ENERO MOMOUE 43,710 13,612 
A cic EEES 110,400 | — 39,064 D RE RENS 22,179 6, 613 
June 30— | WORD Jie A A PaL 45, 455 14, 732 
A MR 40,678 ; 10,262 |! et 42, 085 18, 265 
dla 157,529 | 47,755 | PONG A | — 54147 17,221 
Wibe a 131,500 | 45,151 |, 188.202. ica 70,014 26, 007 
DI A ee 117,627 | 30,520 PRG EEPE b 4, 101, 587 26, 488 
TV AMEN ER 202,244 | 42, 333 | Dec. 31— Pounds. 
A eae eee | 219,145 — 73,2974 | — 18M A 4,828,863 | — 29,580 
STREPITU 312,003 | 82,972 D y RD 4, 685, 080 27,177 
st ds 319,175 | 75,103 |. NR 5,359, 237 32, 956 
|) A RR 344,061 | 61,424 Dos REGNO ERI: 5, 878, 450 31, 405 
ed 1,467,676 | — 89,316 | e Ses. Gata oido uuetida 4, 927, 022 30, 079 
DUC I eee 515, 857 | 119, 729 TAG A EEE EE 4, 448, 846 23, 771 
s EROR A IRR POR 548, 185 | 159,026 10g du ue RUE LEE 5, 208, 935 28, 399 
¡A RENT 536, 073 | 156, 879 L MEN 5,792,207 | — 38,375 
(LG M HEN 698, 458 | 311,495 | e ee eee 10, 853, 759 46, 780 
(cy cee ic esheets 576,151 | 190, 699 as did 7, 203, 024 30, 939 
lilas 533, 100 | 162,650 | A AN) 10, 711, 314 43, 202 
ts d eri Sr 717,257 | 212,710 O PME 11,593, 321 52, 320 
E EPEE AE 475,445 | 129,717 Vois EN TN 17, 280, 193 63, 624 
11. MM centrico 537,401 | 144,046 I, ME 25, 200, 191 86, 465 
1662 RENNES: 397,506 | 293,109 esca caben 15, 021, 861 65, 410 
E A een e pied 584,901 | 277,838 E ENERO ree oe ee 18, 865, 247 86, 414 
MA occ 635,519 | 296,088 | 1009. ERENT 10, 188, 771 55, 432 
E A RE 589,537 | 358,109 | 


aNine montns. 


b Pounds from185, —— ^  — 1885. 
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In connection with the foregoing tables it is interesting to note the | 
sources from which the imported salt is obtained and the market sup- 
plied by the exports of domestic salt. For this purpose the following 
tables, showing the countries from which we import, the quantity 
and value of the salt received from each, and also the quantity and 
value of the salt exported, by countries, are given for the three fiscal 
years ending June 30, 1900, 1901, and 1902. It will be observed that 
Great Britain is the principal exporter of salt to the United States, 
the quantity imported from the United Kingdom averaging somewhat 
over 40 per cent of the total imports. Next in importance are the 
West Indian islands (chiefly British), followed by Italy. The amount 
received from all other countries is comparatively small. 

The principal exports are through the port of San Francisco to the 
Central American States, Mexico, the Hawaiian Islands, Japan, and 
Asiatic Russia. About 25 per cent, or a little more, is shipped across 
the Great Lakes to the Dominion of Canada. 

The imports and exports for the last three fiscal years, with the 
countries from which imported and to which exported, are given in 
the following tables: 


Imports of salt during the fiscal years ending June 30, 1900, 1901, and 1902. 
Year ending June 30, | Year ending June 30, | Year ending June 30, 
1900. S 


: Ol EA ee dq cuu eae | 
Country ed SE Dutiable and free. Dutiable and free. Dutiable and free. 


Quantit y. Value. Quantity. Value. Quantity. Value. 


——— 4———ÀM— a —Ó— d ———— | — ——————cÉÉÉÉ 


Pounda. Pounds, Pounds. 
United Kingdom ............ 174,211,930 | $449, 520 | 165,659, 476 | $447,012 | 151,316,042 | $153,652 
Italy 2124 o ReRRpI SERERE R9, 445, 529 43, 851 86, 370, 630 46, 391 90, 826, 883 61, 137 
Canada ooi ee os cies 8, 359, 966 14, 971 5, 865, 395 13, 821 8,721,684 | . 25,245 
West Indies.................. 133, 734,505 | 111,939 | 135,477,860 | 118,118 | 119, 448, 756 102, 964 
Other countries .............. 5, 040, 510 5, 582 14, 551, 271 11, 425 11, 561, 475 10, 371 
Tolalosnnis cdas 410,792, 440 | 625,863 | 407,924,632 | 636,767 | 381,874, 845 688, 369 


Erports of salt during the fiscal years ending June 30, 1900, 1901, and 1902. 


Year ending June 30, | Year ending June 30, | Year ending June 30, 
1900. 1902. 


Country to which exported, 


Quantity. Value. Quantity. Value. Quantity. Value. 


Pounds, Pounds. Pounds 
United Kingdom............. 3, 000 $19 11, 950 $213 | 22, 000 $500 
Bermuda..................... 135, 140 1, 346 155, 825 1,619 196, 368 1, 874 
British Honduras..... pA 19,152 304 10, 260 151 13, $91 96 
Dominion of Canada: 
Nova Scotia, New Bruns- : 
wiek, ete. ler xe 51, 630 79 31,115 705 74,680 1, 133 
Quebec, Ontario, etc..... 2, R88, 751 10, 409 2, 113, 357 6,301 5,073, 350 10, 761 
British Columbia ........ 2, 197, 726 7,042 2, 509, 481 10, 513 2, 267, 235 14, 030 
Newfoundland and Lab- 
IRdOÓPR. 1212.22. 9 ees 95, 865 973 104,011 946 | 67,140 696 
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Exports of salt during the fiscal years ending June 30, 1900, 1901, and 1902—Continued. 


Year ending June 30, | Year onan June 30, | Year enang June 30, 
. c9 . . 
Country to which exported. |. ouk = Sta de ee ee 
Quantity. | Value. Quantity. Value. Quantity. | Value. 
lia £ = 


m Se A me — — 


Central American States: Pounds Pounds. Pounda. 


Costa Rica ............... 106,380 | $1,309 141,188 | $1,321 139, 980 51,610 
Guatemala............... 15, 995 167 371,634 1, 908 476, 287 2, 888 
Honduras................ 131, 487 1, 606 165, 408 1,854 60, 215 706 
Nicaragua ............... 285, 400 2,947 332, 063 2, 942 346, 913 2,913 
Salvador ................. 4, 500 v A A A A A 
Mexico ic as 1, 090, 033 | 9, 243 1,177,080 | 10,273 1,728, 915 15, 873 
West Indies: 
British ................... 226, 900 1,177 188,311 | 1, 382 158, 875 638 
Danish ccoo 2, 300 25 1,300 | 16 2, 000 26 
O aa0aan. 11,211 133 11,613 155 14, 102 171 
Haiti.......... Mur | 2, 400 37 4,897 68 3, 348 50 
Porto Rico ............... 13, 602 A A rr Ra Ra 
Santo Domingo .......... | 90, 292 335 38, 226 | 485 24, 902 336 
jl. E 399, 431 2,227 357, 096 1, 868 62, 965 386 
Colombia .................... 121,371 1,043 173, 875 2,013 189, 786 1,694 
TIPA RENE 1, 111, 400 2, 485 1, 485, 430 5, 061 454, 665 1, 546 
A ev dpa uix DRACO Ocoee A 40 ` AAA ES 
Russia, Asiatic -.............. 9 502,000! 6,220 3,585,300 12,206 | 5,608,750 | 23,104 
French Oceania.............. | 114,850 475 158,075 700 75, 343 811 
British Australasía........... 162, 400 748 459, 916 3, 690 215, 600 049 
Hawaiian Islands............ 851, 500 No NP EM 
Philippine Islands........... 74,800 118.1 dd i dilate A aon Geos 
British Africa................ | 7, 300 71 8, 785 88 400 3 
Other countries .............. 75, 103 656 336, 899 1,312 43, 453 | 455 


WORLD’S PRODUCTION. 


With the exception of the production of the United States and 
Canada, the latest statistics available for the countries contributing to 
the world's supply of salt are for the calendar year 1901. The subse- 
quent table, accordingly, brings the output for these countries down 
tothat year only. It shows that the United States, which since 1892 
has held second place among the countries of the world, became the 
leader in 1897, ranking Great Britain by about 5 per cent. This 
advantage was increased in 1898 by a gain in the production of the 
United States and a decrease in the output of Great Dritain, and was 
further augmented in 1899 by an increase in production nearly eight 
times as large as that of Great Britain for that year. In 1901 the 
United States reported a decrease in production compared with 1900 
amounting to 42,370 short tons, and the output of Great Britain was 
87,943 short tons less than in 1900. It is thus shown that the United 
States has not only maintained but has materially increased the lead 
over her principal rival in recent years. The total output of salt in 
the United States during 1901 was 44 per cent greater than that of 
Great Britain for that year. 
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The world’s salt production, 1890-1901. 
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United States, | United Kingdom. France, a German Empire. 
ins Quantity.| Value. | Quantity. Value. Quantity. : Value. Value. 
Short tona. Short lona. Short tona. Short lona. | 
1890.......... 1,242, 778 $4,752, 786 | 2,403, 462 $5,351,400 | — 955,431 $3, 458,174 1,157,023 r3 939, 877 
1801. A. 1,398, 312 | 4,040,839 | 2,288,800 | 4,737,596 | 932,292 | 2, 868,945 | 1,289,888 4,100, 340 
1892.......... 1,637,845 | 5,654, 915 | 2,191,307 | 4,177,795 | 1,100,898 | 3,318,366 | 1,286,675 ' 4,168,915 
1893.......... 1,665,609 | 4,154,668 | 2,154,912 | 3,565,827 | 1,245,560 | 3,291,422 | 1,339,811 , 4,140,279 
1894.......... 1,815,438 | 4,739,285 | 2,504,221 : 3,703,601 | 1,001,498 | 2,762,216 | 1,381,211 — 4,333, 707 
185.......... 1,913,751 | 4,423,081 | 2,434,043 3,442,292 | 988,273 2,421,378 | 1,332,557 — 4,336,161 
1896.......... 1,939,102 | 4,040,839 | 2,265,040 | 3,233,073 | 1,178,038 | 2, 492, 402 | 1,436,648 | 4,417,922 
1897.......... 2,236,248 | 4,920,020 | 2,131,912 + 3,017,564 | 1,070,290 | 2,236,755 . 1,440,358 | 3, 838, 426 
1898.......... 2, 465,769 | 6,212,551 | 2,103, 718 ' 3,016,011 | 1, 132, 415 | 2, 156, 196 | 1,510,527 | 3,954,743 
1899... sz 2, 799, 206 | 6, 867, 467 | 2,144, 680 | 3, 134, 873 | 1, 334, 962 | 2,484,103 | 1,578,693 | 3,978,750 
1900 ......... 2, 921,708 | 6, 944,603 | 2, 084, 709 | 3,059, 600 | 1,199,675 | 2,415,973 | 1,668, 912 | 4,627,500 
¡OA 2,877,932 | 6,617, 449 | 1,997,566 | 2,864,950 | 1,014,093 ' 2,012,800 | 1,724,747 | 5,064,500 
Japan Italy. | Austria iunea. b 
Yen [Meu T a uh oss T ga 
Quantity. Value.c Quantity Value. | Quantity. | Value. 
Short tons. | Short tons Short tona. | 
1890.......... 544, 030 E E | 524, 5:2 | $999, 933 515, 736 217, 863, 587 
1891... sus 616,795 aire 492, 1-1 | 927,812 508, 022 17, 436, 392 
1892. ......... 633,449 |... Leeessee ene 461,738 | 857,092 490,390 | — 16,069,952 
1898... s 744,717 lee chan were SQ es 466, 146 | 990, 283 524, 552 16, 475, 059 
1894.......... 708,500 |... croci s ee 477, 166 912,118 565, 326 17, 256, 516 
1895.......... 671,446 luis 526, 370 1, 030, 350 530, 062 17,075, 675 
1896.......... 986,329 1:1: ces. Se ee ede 497, 915 935, 466 938, 951 15, 497, 873 
1897...... ess 691.917 |... ios opus 507,778 968, 031 554,078 15, 725, 518 
1808. Lee sess 419 MIB ia o 497, 002 802, 108 639, 830 19, 535, 222 
1899.......... 610, 559 $3, 562, 930 432, 720 616, 141 578, 000 18,112, 471 
1909. ......... 726, 545 4,808,155 | 404, 715 602, 440 465, 833 15, 415, 778 
1901.......... W aaan | 479, 706 668, 982 569,725 | — 15,556,431 
Russia. Spain. India 
Year. == z 
Quantity. Value. Quantity. Value. Quantity. Value 
Short ton». Short tons. Short tons. 
1890.......... 1, 531, 736 $2,613, 611 678, 531 $1, 750, 444 1, 159, 395 $1, 945, 104 
1891.......... 1, 489, 008 4, 978, 589 642, 292 1, 687,300 1, 139, 468 1, 690, 294 
1892; 1:5 25s 1,608, 595 4, 627, 700 750, 059 2,505,855 . 1, 008, 330 1, 750, 317 
1893.......... 1, 489, 657 4,281,970 166,913 82,076 | 940, 547 1, 546, 597 
1894.......... 1, 493,572 3, 317,160 227,645 85, 786 | 1, 452, 654 2, 538, 121 
1895.......... 1, 705, 896 3, 887, 090 359, 604 ' 918,775 | 1, 282, 522 2 058, 678 
AAA 1, 484, 782 4, 917, 250 974, 970 1,113, 494 | 1, 131, 472 1, 753, 371 
1897.......... 1, 682, 337 4, 357,253 560, 484 1, 118, 720 1, 033, 601 1, 560, 415 
| bat! > AAA 1, 642, 980 4, 255, 318 527, 858 989, 704 1, 104, 513 1,902, 377 
1899.......... 1, 852, 861 2, 767, 168 659, 140 ` 1, 052, 988 1, 031, 149 1, 637, 836 
1900.......... 2,169, 332 (e) 495,965 834,535 1,125,611 1, 146, 363 
1901.......... (d) i (d) 380, 363 599, 931 1, 224, 839 1, 821,764 


a Includes product of Algeria. 


b Government monopol 
c No value obtainable. 


y. 


d Production and value in 1900 is used in making up the total for the world's production in 1901. 
c Unit value taken the same as in 1899 in making up the total for the world's production for 1900 


and 1901. 
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The world's salt production, 1599-150 1—Continued. 


Canada. | Other countries. Total. 
Year. Se tee ae Zeme 2 E "etl 3 E CE pee a a 

Quantity. Value. i Quantity. | Value. — Quantity.a | Value. 

Short tons. | Short tone. | Short tons. pr 
ERU CC reris eed POTE 13:954] 38 DURS ROT unite AN 10, 218, 401 2, 879, 573 
ING) A MU CD VR RENDE 45, 021 TOE 1/9 AAA AN 10. 225, 247 le 42, 629, 286 
A se uiv en E ees Tu 45, 486 AAA vae DTE 10,551,323 , 43,293, 91% 
jo I — — A 62, 324 195,926 erra et riQe | TES 10, 055, 567 35, 724, 117 
o A uuo oM I E P TEE 57,199 170, 687 62,772 90,515 10,978, 702 39, R28, 712 
PSO eid Seueeseeneeeleu 52, 376 160, 45» | c 159, 129 1,155,738 11,284,553 40, 809, 676 
TAGs corse rtr ge RR ERES 43, 960 169, 693 d 125, 999 405,111 11,219,537 38, 879, 494 
prm — 01, 345 225, 730 | d 35,373 201,468 11,303, 507 35, 172, 900 
Iu a E PEE A 57,12 248,639 | ¢ 468,707 | 1,567,031 12,145,445 44, 639, 906 
WSO AAA E 37, 095 244, 520 ' 123,179 755,531 12,551,685 | 41, 641, 851 
LLL ENIRO RR ERE 62, 055 279, 455 81,717 511,737 12,470,570 , 42,456,598 
Poll cerca DAL Era 59, 439 202, 328 | S511,613 | 2,463,070 | 13,775,900 | — 45, 980,672 


a Not including production of pan for which no value is obtainable. 

b Cape Colony and Ceylon, 

e Cape Colony, Ceylon, Greece, Bosnia, and Herzegovina. 

d Cape Colony, Greece, Bosnia, and Herzegovina. 

e In addition to this quantity Brazil produced 26,582; Peru, 19,836; Roumania, 119,103; Switzerland, 
52,116; Turkey, 247,663, Total, 465,000 short tons, for which no value is given. 

J In addition to this quantity Argentina produced 28,000 short tons; Chile (approximately), 11,000; 
China (estimated), 250,000; Egypt (estimated), 350,000; Roumania (approximately), 100,000, and 
Switzerland, 55,766, an aggregate of 694,766 short tons, for which no value is given. 


SULPHUR AND PYRITE. 


By JOSEPH STRUTHERS. 


SULPHUR. 


PRODUCTION. 


The production of sulphur and of pyrite for the manufacture of 
sulphuric acid in the United States during 1902 was 207,874 long tons, 
valued at $947,089, as compared with a combined production of 241,691 
long tons, valued at $1,257,879, in 1901. The production of sulphur 
during 1902 was derived from Louisiana, Nevada, and Utah, in the 
order of the importance of their output. Oregon and Idaho, which 
contributed to the output during 1901, reported no production for 1902. 

The quantities of sulphur produced in the United States during 1901 
and 1902 are the largest annual outputs that have ever been recorded, 
which indicates that the development of this important branch of the 
mineral industry is worthy of considerable attention. Until the last 
two years the production of domestic sulphur has averaged less than 
1 per cent of the total consumption, an insignificant amount compared 
with the imports from foreign countries. 

During 1902 the quantity of sulphur consumed in the United States 
from domestic and foreign sources, including the sulphur content of 
iron pyrite, which is used in the manufacture of sulphuric acid, 
amounted to 483,297 long tons. 

The following table shows the annual producti tion of sulphur in the 
United States since 1880: 


Sulphur production id the United States, 1880-1902. 


Year. Quantity. Value. , Year. Quantíty.| Value. 
Short tons. Shorttona. 

[890 cece A ENE 600 | $21,000 1118920: ias 2, 688 $50, 640 
LSAT accru ER heey ce mE 600 21:000: TS oa ee RR DRE RES 1, 200 42, 000 
INS La nee LI EE mu EISE 600 71,000] TSH CA A TR EA 000 20, 000 
Easa cles cater fot wa exe ], 000 27, 000 | Ia 1, 800 42, 000 
ISME nonn open Eses 500 12: 00055. A LE EM US Ed 5, 260 87, 200 
niu MC CC dada 715 EA cocer ee et WES E REM 2, 275 45, 590 
TSO dod E IP dps eas 2,500 75,000 || 1898 conocia ada 1, 200 32, 960 
INR ce ote atid ene eee EE 3, 000 100/0001 1899 ceo soe uoce ior ae 4, 830 107, 500 
E BNIE soy O PA epee 23S 1900 22s Bed scene creda aE 3, 525 88, 100 
jn P TR TS 450 7,850 || A raceses Peres (a) (a) 

AA A AA A ee T E ese (a) (a) 


. a See table of pyrite production on page 940. 933 
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DOMESTIC CONSUMPTION. 


In considering the consumption of sulphur in the United States it 
is necessary to include the quantity of iron pyrite used in the manu- 
facture of sulphuric acid, a use which has shown a remarkable growth 
during the last ten vears. Accurate statistics in regard to the con- 
sumption of iron pyrite prior to 1891 are not available, as the statis- 
tics of imports previous to that year did not separate the pyrite 
imported for this purpose. Prior to 1884 pyrite was included among 
other sulphur ores in the statistics compiled by the Bureau of Statis- 
tics of the Treasury Department. From 1854 to 1587 pyrite ores 
were separately reported, but the small quantities reported indicate 
that a considerable quantity was imported either under the former 
classification of sulphur ore or as iron ore, under which it was classi- 
fied from 1887 to 1891, unless it contained copper exceeding 3.5 per 
cent. A comprehensive review of the growth of the consumption of 
sulphur and pyrite must therefore necessarily begin with 1891, the 
year in which the total quantity of sulphur used (imported and domes- 
tic) was 118,258 long tons. The sulphur content of the iron pyrite 
consumed in 1891 was 93,233 long tons, making a total of 211,491 long 
tons. In 1902 the doifinstic production of sulphur amounted to 7,443 
long tons and the imports to 174,939 long tons, a total of 182,382 long 
tons. In this year the sulphur content of the net imports of pyrite 
amounted to 196,786 long tons, and that from the domestic production 
of pyrite was 104,129 long tons, making a total of 300,915 long tons, 
or nearly three:times the quantity so consumed in 1893. The use of 
iron pyrite as a raw material in place of sulphur for the manufacture 
of sulphuric acid continues to increase steadily. By far the greater 
part of the sulphur consumed in the United States is used in the man- 
ufacture of paper stock by the sulphite process. The wood pulp is 
digested under pressure with sulphurous acid or the acid sulphite of 
calcium and magnesium, which, reacting upon the lignin and other 
incrusting mater inls of the fiber, transforms them into soluble products 
which are subsequently removed in the liquor. 

The statistics for the last decade of production and imports of sul- 
phur, and of the sulphur content of domestie and imported pyrite, 
exhibiting together the total domestic consumption, are presented in 
the following table: 


Estimated consumption of sulphur in the United States, 1893-1902. 


Source. 1893, 1894. 1895. 1896. 1897. 
Sulphur: Long tons, | Long tone. | Long tons. | Longtons. | Long tons. 
O tedcaebetoe 1,071 446 1, 607 4, 696 2,031 
Importeda............................ 105, 823 125, 459 122, 096 139, 280 141, 905 
Sulphur content of pyrite:5 
Dömestit meos sorea eU EE Eu 34, 100 47,673 44, 697 51, 968 64, 440 
Imported, aia ele Settee nds eta toce 87,715 74, 596 85, 796 90, 076 116, 796 


Total domestic consumption ....... | 225, 709 215, 174 254, 196 286, 020 325, 172 
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Estimated consumption of sulphur in the United States, 1895-1902—Continued. 


{ 
Source, 1898. | 1899. | 1900. 1901. 1902, 

| | |] c 

Sulphur: Long tons. ! Long tona. | Long tons. | Long tons. | Long tons. 
Domestic cias Er ee Re RD 1,071 4, 300 8, 147 6, 866 7, 443 
Importeda............................ 164, 504 141, 533 167,696 175, 210 174, 939 

Sulphur content of pyrite:b 

Domertic co. ees adu pia 87,014 78, 630 92, 077 105, 671 104, 129 
Imported a 113, 748 121, 441 145, 118 181, 668 196, 786 
Total] domestic consumption ....... 366, 337 345, 904 408, 038 469, 415 483, 297 


aIncludes crude sulphur, flowers of sulphur, refined sulphur, and sulphur lac. 
b Based on average sulphur content of 45 per cent. 


PRODUCTION OF SULPHUR IN ITALY. 


In the following table the statistics of the quantity and value of the 
sulphur produced in Italy since 1860 (practically all of which is from 
the island of Sicily) are taken from the official report Rivista del 
Servizio Minerario: 


Production of sulphur in Italy, 1860-1901. 


Year. Quantity. Value. Year. Quantity. 


Quantity, | Value. 
| Long tona. Tony tons. oil 
1860; EE eese) deus | 155,067 | $3,693,036 || 1881..........--- esses 367,163 | $8,088, 237 
D NET EINE ! 163,217 | 3,865,950 || 1882.00. 438,751 | — 9,002,010 
| MEME 162,825 | 3,872,376 || I883.........ccccceeceeee 439,332 | B, 181, 887 
sd 179,687 | 4,273,902 | 1884... Lecce 404, 431 7, 048, 751 
A ia: 177,707 | 4,134,870 | S85. 222. eee ee ee eeeeee 418, 708 6, 748, 077 
A E 168,829 | 3,756,507 | 1880....... Lesser s seen 368, 327 5, 396, 720 
P. D pM ' . 195,019 4,579, 547 | TENT —— € 336, 715 4, 572, 979 
lig iD Lr e E 195,873 | 4,611,046 | 1888... Lesen eene 370, 486 4, 827, 512 
LT ——— aeensee ^ 198,097 4,822, 158 | 1859......... NES 365, 594 4, 758, 005 
Lr TOT 197,493 | 5,071,710 | 1N90......... sese 363, 305 5, 455, 201 
Ir aa '^— 200,597 | 4,502,716 E sse eeee eene 389, 171 8,593, 413 
o cos ccce ecd St 196,518 ! 4,869,515 | 1892.......... eee eee eee 411, 828 7, 669, 781 
e ores Se COE E LC ZBL | ABI. eee eee eeeeeees 410, 958 5, 716, 018 
BTS e , — 909,794 ! 6,566,050 || 1891... eee eee 399, 260 4, 876, 715 
A | 247,221 | 6,813,675 | NYS... eee eee eee eee 364, 807 3, 989, 877 
1875. iod ame in orto | 204,086 | 5,562, 575 | IS o eee sd ot feb Ades 419, 501 5,919, 554 
(Ty RET | 2:005 | 0,372,385 || 1897.........--- Picea 488, 676 8, G80, 800 
VE ri sca IÓN | 956,141 | 5,184,313 || INO8.....2.. econo e cocos] 494,278 9, 368, 268 
IN lado dias 300,238 | 5,896,005 || 1899..........-. "e ..| | 554,638 | 10,392, 415 
Lyr NC MORES 370,268 | 7,040,165 || 1900. .........-e-- Sesss | 535,522 | 10,212,903 
is 353,883 | 7,087,859 || 1901.............. ceceo] 572,106 | 10,734,192 
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EXPORTS OF SULPHUR FROM SICILY. 


In connection with the foregoing statistics, the following table, 
showing the exports of sulphur from Sicily and the countries to which 
exported during the last five years, will be found of interest. This 
table is compiled from the annual statement published by Mr. Alfred 
S. Malcolmson, of New York: 


Total exports of sulphur from Sicily, 1896-1902. 


| Long tons. | Long tona. | Long tons. Long tuns.| Long tons.| Long tons. | Long tons. 


United States.................. | 124,923 | 118,137 | 138,435 | 128,441 | 162,505 | 144,817 168, 920 
France uoreeacsdte ces erie | 76,739 | 84,895 | 88,657, 96,043 | 103,647 | 74,304 67, 634 
Italy................ NOSOP ERN | 54, 009 73, 052 | 62, 652 87,230 | 101,073 74,516 45, 601 
United Kingdom .............. 21,913 | 24,520, 26,983 | 25,038] 23,973 | 22,464 2h, 475 
Greece and Turkey.......... . | 18, 556 13, RGG | 24, 808 18, 656 19, 647 21,702 20, 499 
Portugal....................--- 12, 001 7,054 ' 8,257 12,269 | 10,937 11, 335 12, 842 
Rusia ia 18,752 | 17,5233 12, 285 19,211 22,090 | 15,110 17,294 
Germany ...............-eeeeeA 15, 680 19,721 , 27,048 | 25,993 | 28,702 | 23,448 25, 908 
A Ustrino uane ELE 13,799 15,993 15,796 | 18,519 | 21,594 18, 842 19, 085 
Spalli zi ees de Avi EDS 5, 910 4,039 | 8,233 7,757 6,187 2,979 .......... 
Belgium....................... 7,527 9, 263 8, 402 7, 481 9, 721 7,471 12, 322 
Holland ....................... 3,84 | 3,599 5, 646 6, 408 18, 595 10, 848 8,648 
Sweden, Norway, and Den- 

mark A Done pou ves 14,540 | 11,2220 | 12,381 12,476 | 22,681 2A, 486 24, 918 
Other countries................ 8, 562 7,651 12, 791 13, 569 6,810 9, 887 18, 171 


Total vainas 396,745 | 410,538 | 447,324 | 479,031 | 558,162 | 462, 299 467,317 


——— — ————— ——— — — — = 
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IMPORTS. 


The following statements, showing the quantity and value of sulphur 
imported into the United States for a series of years, are obtained from 
the Bureau of Statistics of the Treasury Department: 


Sulphur imported and entered for consumption in the United States, 1867-1902. 


Crude. ions dee. sul-| Refined. | All other.a 
` Total 
Year ending— Quan Quan: Quan value. 
tity. Value tity. Value tity. Value tity. Value 
Long Long Lon Long 
June 30— tona ; tons tona. 
IT. v NERA 24,544 | $620,873 | 110 | $5,509] 251 $10,915 ........].........- $636, 797 
E A 18,151 446,547 | 16| 918 65 | 2,720) .......-.... eee 450, 216 
1869. .......... 23,600 678,642! — 97 | 4,576 | 645 | 27,149 ........ |... 710,367 
Ord 27,980 | — 819,408 76 | 3,927 157 | 6,623 ........! $1,209 | 881,132 
y A 86,131 1,212,448; — 66, 3,514 92| 4,328 ........ | 754 | 1,221,014 
re A 25,380 764, 798 36 1,82 BE DAO obec ll das hcke! 769, 112 
IB eee 45,533 1,301,000 55 2,924 361 1,497 '........ EA 1, 305, 421 
E rr 40,990 — 1,260,491 51 | 2,694 57 | 2,403 ........ MEER 1, 265, 588 
CY AA 33,683 ' 1,259,472 isi. BOT PA SOME e E 1, 260, 363 
1876.-000. 46,435 1,475, 250 4| 2,114 A4. | 32907 A A: 1, 479, 291 
1877........... 42,963 ^ 1,242,888 116 | 5,873 | 1,171 | 36,962 -0.00e0 0000000. 1,285,723 
oye: AAN 48,102 — 1,179,769 159 | 7,628 150 | 5,935 ........]. nanana. 1,193, 332 
1870 RE 70,370 1,575,683 | 138 | 6,509 69 | 2,392 |........l.........- 1, 584, 494 
1880........... | 87,837 | 2,024,121 124| 5,516 | 158 5,262 ........].......--- 2, 094, 899 
DUAL e cer. 105,097 | 2,718,485 98 | 4,296 v^ 3 a AA A 2, 720, 266 
1882........... 97.504 | 2,627,402| 159] 6,926 59. 2,196 ........|........- 2, 636, 524 
1883..........- 94,540 | 2, 288, HG 79 | 3,262 15, 4,487 |........]....-- 2, 296, 695 
A 105,112 | 2,212,697 178 | 7,869 126 | 4,765 |........].......... 2, 255, 331 
TESS eset bet 96,839 | 1,941,943 | 121] 5,351 A nes aoe 1, 951,354 
1886........... 117,538 | 2,237,989 | 213| 8,739| 116, 3,877 |........ lo aa 2, 250, 606 
1887........... 96,882 | 1,688, 360 279 | 9,980 BA | 9; A to | 1,700,723 
Dec. 31— l 
IL. anaana. 98,252 | 1,581,583 128 | 4,202 ^d MEE: D E META 1, 586, 519 
1889........... 135,933 | 2,068,208 15 | 1,954 10| 299 ........].......-.- 2, 070, 461 
1890........... 162,674 | 2,762, 953 12| 1,718 108 | 3,060 |........].......... 2,767, 731 
1891........... 116,971 | 2,075,192 | 206 | 6,782 10| 1,997 |........]..... .....| 2,683,971 
1892... 1 eese 100,935 | 2,189,481 158 | 5,439 26 | 4,106 |... iie P 2, 199, 026 
e: NONEM: 105,539 ' 1,903,198 | 241 | 5,746 38 1,010 O eese 1, 909, 961 
1894........... 125,941 | 1,703,205 173 | 4,145 AG | do907 A uta exces 1, 708, 617 
1895........... 121,286 | 1,646, 481 581 | 12,888 229 | 4,979 |........ | 550,002 | 1,613,754 
1896........... 138,168 | 1,967,454 | — 665 | 13,266 | 447] 8,226 |........ 183,683 | 2,172,629 
1892... 25 136,563 | 2,395,436 |........ eese eene nne 5,942 | 58,697 | 2,454,073 
1898........... 151,225 | 2,891, 767 7 | 14, 548 163 | 4,396 | 12,609 | 159,213 | 3,069, 924 
1899........... 140,182 | 2,484,801 335 | 9,917 184 | 4,519 | 832 | 23,966 | 2,523,203 
1900........... 166,825 | 2,917,172 | 628 | 17,437 | ?43 | 6,279 |........l.........- 2, 940, 888 
1901........... 174,194 | 3,261,397 | — 748 20,201 | — 268 | 6,908 L................... 8, 287, 906 
1902........... 174,160 — 3,256,990 | — 738 | 19, 951 14| 369 2; | 3,925 | 3,283,809 


a Includes sulphur lac and other grades not otherwise provided for, but not pyrite. 
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Statement, by countries and by customa districts, showing the imports into the United States 
of crude sulphur or brimstone each fiscal year, 1900-1902. 


Countries whence exported and 1900. 1901. 1902. 

customs districts through whieh |-——————.———— ——— | —————— ——————-|———————————— 
imported. Quantity. Value. (Quantity. Value. |Quantity.| Value. 
COUNTRY. | Long tons. | Long tona. Long tons. | 
A A E e alc | Vases ETO 983 $24, 957 776 | $18, 631 
England... a...an 0000000000000 (^o 7,42 | $155,882 7,494 156, 205 7,681 161, 387 
A s LUE. ‘126,011 | 2,369,037 | 139,492 | 2,474,684 | 163,571! — 3,111,971 
Japan sem catatiOrei tutt | 9, 958 186,847 | 11,798 219,193 | 15,448 290, 826 
Other countries. ................2-- | 3 146 4 69 
Tola | 155,399 | 2,711,912 | 159,711 3, 582, 884 
DISTRICT. | | sg 
Baltimore, Md..................... | 12, 798 | 213, 893 9, 040 225, 804 
Boston and Charlestown, Mass.... 10, 023 203, 014 11, 048 251, 366 
Champlain, N.Y codo AM gummi) | SX GUESS ERE 
New Orleans, La .................. | 1, 000 16,111 2,213 | DA, 6M AAA es lo o e xn es 
New York, N.Y ................... | 45,855 — 1,467,947 ! 89, 756 1,891, 554 
Philadelphia, Pa ............. e 7,448 — 120,284, 11,100 304, 777 
Portland, Me...................... | 24, R80 436, 692 20, 039 596, 931 
San Francisco, Cal ................. 8,237 152, 335 9, 359 200, 255 
Savannah, GA a...ooosoecoinacceen. | 751 13,675 — 1,00 | — 18,190 ]...... 2...) eene 
Vermont SY, Ea dd 499. — 125,280 use exec P eS ERES 
Willamette, Oreg............... 1, 630 33, 134 | 2, 087 63, 696 
Allother...........-.eeee nn eee 2,747 54,827, 3,630 48, 501 
TOE aa Due a ood | 155,399 2,711,912 | 159,711 | 2,875,104 | 187, 480 | 3, 582, SSA 
WORLD'S PRODUCTION. 
World’ s production of sulphur for 1899, 1900, and 1901. 
| 1899. 1900. 1901. 
Country. eee eg re TCU MNT MEC CE CR CE EY 
Quantity. | Value. Quantity. | Value. Quantity. Value. 
Mrtric tons. Metrictona, | Metric tons. 

United States.......... | 4,383 , $107, 500 3,199 | $48, 100 6, 976 $223, 430 
AUSUTÍA o 555 | 1,526 862 2, 256 4,911 12, 107 
France A co 11,744 28, 881 11,551 26, 427 7, 000 16, 400 
Germany .............. 1,663 36, 000 1, 445 31, 000 963 20, 250 
ON 1,237 22, 266 891 16, 038 3, 212 67, 290 
Hungary .............. 116 | 3, 600 123 3, 820 137 3, 847 
Italy... esses 554,638 | 10,392,415 | — 544,119 | 10,212,903 | 568,09 | 10,734,192 
Japan ...............-- | 10, 235 211, 735 14, 435 298, 660 y eee eer 
Rusia ze 451 9, 412 (by. Vaade serves: A A 
CH | 1,100 31, 350 750 15, 000 610 13,115 
a 58, 922 102,150 | «64,364 a109,947 | 49,856 59, 306 
Sweden........... sss EVITER EET 70 1, 890 NIS osa fes 
Total ............ | 645,044 | 10,946,838 | — 641,809 | 10,809,041 | — 636,761 11, 149, 937 


a Crude rock. 
b Statistics not yet reported. 
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PYRITE. 


PRODUCTION. 


The combined production of pyrite for the manufacture of sulphuric 
acid and of sulphur in the United States during 1902 amounted to 
207,874 long tons, valued at $947,089, as compared with a com- 
bined production of 241,691 long tons, valued at $1,257,879, in 1901. 
In this connection it must be remembered that there is a large quantity 
of pyrite produced for pyritic and allied smelting, which will increase 
the production reported for these years to a total approximating 
300,000 long tons each. Of the total output, Virginia contributed 
nearly one-half, followed by Georgia and North Carolina, Colorado, 
Massachusetts, California, Indiana and Ohio, Missouri and New York, 
in the respective order of the quantities of output. The production of 
iron pyrite from Indiana and Ohio was in the form of the so-called 
‘coal brasses,” obtained as a by-product in mining coal in these 
States. No new pyrite mines of importance were opened during the 
year, although development work was carried on in localities which 
have long been known as producers, notably in New York, Virginia, 
and North Carolina. i 

During 1902 there was recorded a very considerable increase in the 
quantity of pyrite imported, the statistics of imports for 1902 and 1901 
being, respectively, 440,363 long tons (31,650,852) and 403,706 long 
tons ($1,415,149). Since 18) L:the quantity of pyrite annually imported 
has largely exceeded the annual domestic production. 

The purchase of all domestic and foreign pyrite and other ores used 
for the sulphur content in the United States continues practically in 
the hands of four trade combinations, and, as the total purchases of 
the ores amount annually to about 500,000 tons, stocks of foreign ores 
can be accumulated at the seaboard and shipped inland in quantities to 
secure lowest freight rates. These conditions favor the importation of 
foreign ores and leave but little incentive to develop domestic mines of 
uncertain character. 

Assuming that the stocks carried forward from one year to another 
are practically the same, and estimating the domestic consumption by 
combining the imports and the domestic production, it will be seen 
that the quantity of iron pyrite consumed in this country in 1909 was 
608,701 long tons, as compared with 638,521 long tons in 1901 and 
527,099 long tons in 1900. Notwithstanding the large increase in the 
imports of pyrite in 1901, the price of the domestie product advanced 
from $3.67 per ton in 1900 to $4.35 per ton in 1901, although it declined 
to $4.28 in 1902. In a similar manner the value of pyrite imported 
increased from $3.27 per ton in 1900 to $3.51 per ton in 1901 and to 
$3.74 in 1902. 
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The quantity and value of pyrite mined for the sulphur content in 
the United States since 1882 have heen as follows: : 


Production of pyrite in the United States, 1882-1902. 


Year. Quantity.| Value. Year. Quantity.| Value. 

Long tone. Long tona. 
[MN RD 12,000 | $72,000 |! 1893... LLL sss 75,777 | $256,552 
EC MR RE RETE 25,000 | 137,500 |. 1894...... ccce 105,940 | — 363,134 
e FENCE EREMO HH o 35,000 | 175,000 ` 1895.............. sees 99, 549 322, 915 
D  ——— 49,000 | 220,500 | D MMC MS 115,483 | — 320,163 
LC OMEN o beis 55, 000 "T [Cr REUNION NU SOROR 143, 201 | 391,541 
E AM ON 52,000 | 210,000 | IR93...L.LLLLsee n nnn 193,364 | 593,801 
EL. EA AT 54,331 | 167,655 || IB99.....LLesee serene nnn 174, 734 | 643, 249 
Jo NM E EET 93,705 | 202,119 || 1900..........- eene 204,615 | 749,991 
netas locos 99,854 | 273,745 || 1901.. 2.22... ee eee eee cee ee eee 241,691 | 1,257,879 
157) A E 106,536 | 338,880 || 1992...... Lesser nnn 207,874 | 917,059 
W602 Lt A T 109,783 | 305,191 


IMPORTS AND EXPORTS. 


The following table shows the imports of pyrite containing not more 
than 3.5 per cent of copper from 1884 to 1902, inclusive: | 


Imports of pyrite containing not more than 3.5 per cent of copper, 1884-1902. 


Year. Quantity.| Value. Year. | Quantity. | Value. 
Img tons. | | Long tons. 
1881. A eres usi een 16,710 | :850,032- | 1805 das | 190,435 | $673,812 
)[ "e ——— PE 6,078 18:014. 11-1890 523 tua zo Sue E ox UE | 200, 168 648, 396 
TSO cc eos ERRARE REMANERE 1, 605 GTi NOT nescence tee ewan eus 259, 546 747,419 
|| rm E 16,578 49,661 ISOS. ce ee A | 252,773 717, 813 
hU M te pee eda Meews 100,648 | 392,141 | ISO... ee eee | 269,868 | 1,077,061 
O een tian 152,359 | 587,9«0 | 1900....... cles sen | 322,454 | 1,055, 121 
A a cael id 194,934 | 721,699 | 1901... eee : 408,706! 1,415, 149 


ETE bas Glo eae EL ak 163,516 | 590,905 | 1902....0.00.0.0.0. 02 ee eee ^. 440,363 | 1,650,852 


a Previous to 1884 classed among sulphur ores; from 1887 to 1891 classed among other iron ores; since 
1891 includes iron pyrite containing 25 per cent or more of sulphur. 


The exports of pyrite in 1902 were 3,060 long tons, valued at 
$19,860. 
| CONSUMPTION. 


The imports of iron pyrite for use in the manufacture of sulphuric 
acid not having been stated separately by the Bureau of Statistics of 
the Department of Commerce and Labor for years prior to 1901, a 
comparison with preceding years can not be made. The table on the 
following page shows the quantity of pyrite mined and imported dur- 
ing the last five years, and as no exports are reported by the Treasury 
Department prior to 1902 these figures may be accepted as represent- 


- 
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ing the domestic consumption. The table shows also the estimated 
quantity of sulphur yearly displaced by pyrite on a basis of 45 per 
cent of sulphur content of the latter. 

It will be observed that in the eleven years covered by the follow- 
ing table the quantity of sulphur displaced by pyrite for acid making 
has increased more than 200 per cent. In 1891 the amount of sulphur 
displaced by the use of pyrite was 93,933 long tons; in 1902 the amount 
of sulphur displaced was 300,915 long tons, more than three times that 
of 1891. "This increased use of pyrite for acid making has been due 
very largely to the development of the sulphite wood-pulp industry 
for the manufacture of paper in which sulphur is used. There is but 
one sulphite mill in the United States using pyrite in place of sulphur 
in the treatment of the wood pulp, although in Europe a considerable 
quantity of pyrite is utilized for this purpose. Another important 
factor has been the increased production of phosphate rock from Flor- 
ida and Tennessee and the domestic manufacture of superphosphates. 
For these purposes a chemically pure sulphuric acid is not essential, 
and that made from pyrite serves the purpose equally as well as that 
made from sulphur. 


Quantity of pyrite consumed in the United States, and estimated amount of sulphur dis- 
placed by tt, 1891-1902. 


Source. | 1891. | 1892. 1893. 1894. 1895. 1896. 


MEM MM UM LL D NNUS 


Long tons. Long tons. Long tona.! Long umas. Long tons. Long tons. 
I 


Domestic product ....................... 106, 536 109, 788 76, 777 105, 940 99, 549 | 115, 483 
IMportS es vos qupewss dde s recede we wesiRE 100,648 | 152,359 | 191,934 | 163,546 | 190,485 | 200,168 
Domestic consumption ............ 207,184 | 262,147 | 270,711 | 269,486 | 289, 984 315, 651 
Sulphur displaced, estimated on basis 
ot 45 per cent content ................. 93, 233 117, 966 121,820 | 121,269 130, 493 142, 043 
Source. | 1897. | 1898. 1899 1900. 1901 | 1902 


————— — —— e | ————— | — | — Áo Q V 


Long tona.| Long tons. Tangina. Londioné, 
174,734 | 201,615 | 234,825 231, 398 


| 
Longtona. Long tona. 


Domestic product ................. LL... 143, 201 | 193, 361 


IMPOTS. RR ET 259,546 | 252,773 | 269,868 | 322,484 | 403,706 | 440,363 
Domestic consumption ............ 402,717 , 446,137 | 444,602 | 527,099 | 638,531 671, 761 
Loo x DOLUL. A SU des adiu otras won A A es EE aden e ds 3, 060 
! 668, 701 

BOUE displaced, estimated on basis | 
of 4» per cent content ................. | 181,236 | 200,762 | 200,071 | 237,195 | 287,339 300, 915 


CANADIAN PRODUCTION. 


The production of iron pyrite in Canada increased from 35,261 
short tons in 1901 to 35,616 short tons in 1902, and the value per 
ton increased from $3.70 to $3.92. The production after 1854 showed 
a declining tendency until 1900, when it received the benefit of the 
increased demand in the United States. 
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Since 1886 the production of pyrite in Canada has heen as follows: 


Annual production and value of pyrite in Canada, 1886-1902. 


Calendar year. Quantity. ! value. | Calendar year. Quantity.| Value. 
V -— Baas oes v pe A IS, ees 
Short tons. | ! Short fons. 

DO S oL DE eres, sofa heu es 42, 906 | 8198, O77 | BOO Sues das d cita e tds 34, 198 $102, 594 
SS Satin ncemeuSaiee cee eweree 38, 043 vL ME OS oc) cheb Red G ae eane enn | 33, 715 101,155 
JS AA A Rae 63, 479 JA 600 AA BSS dae ea xd o5, 910 116, 730 
PRS acs uds iN ea h n ee ERE 42, 25 oU UV NON Ls Cece RE eeu so. 32,218 128, 572 
1590. cox tudsad dedi eR LER 49.227 1 123,007 | 15900, 5 nn kee esata Eier 27, 657 110, 74* 
ace O | 67,781 — 203,193 || 1900 Aust oes | 40,031 | — 155,104 
E oor ERN EN 00,770 135, 510 OUT Lu eeu ce $a eee EIUS ES ' 35, 261 130, 514 
INL S» METRE 55, 542 115,026 E AAA x ERR | 35. 616 138, 939 
Di EET 40,527. — 121,581 | | 


WORLD'S PRODUCTION. 


The following table has been compiled, chiefly from official sources, 
to show the pvrite production in the principal producing countries 
and to exhibit to what an extent pyrite has supplanted sulphur for 
acid making. In the case of Spain the exports are taken instead of 
the production for such years as they are available. The published 
figures of pyrite production in Spain show an output in each year 
averaging from 20 to 25 per cent of the exports. As the export figures 
are probably taken from the custom-house records, they are considered 
more reliable. 


World's production of tron pyrite and quantity of sulphur displaced, 1892-1901. 


Country. | Inve, | SUL 15M. | 1895. 1896. 
I. o e AER 


Lony tons. | Long tons. | Long tons. | Long tons. 


Lang tons, 


A A N 435, 906 393, 453 511, 769 480, 255 98, 393 
France ......... napi de ci o euo is | 220,301 , — 227,255 278, 452 248, 934 295, 325 
A eet Ene o beer CONI acorde a 2.040. A 192,174 201, 105 
United States... isses !- 1094785 75,777 | 105,940 | — 99,5499 | 115,483 
CCAD Wiss er nee e ae eae | 113,361 119,379 | — 132,621 124,991] — 127,092 
Nor WAY cnn er 57,629 52, SUO 69, 720 48, 217 59, 534 
Ss S ai sevi Dian i IN 27,9515 67, 093 75, 635 65, 083 51, 551 
AI IL dae ct od E (o0 XM 25, 957 | 22,274 37, 966 44, 993 
Canada noc E 53, 372 | 92, 270 ' 36, 185 30, 534 30, 103 
Newfoundland ista e 37, S59 10, 770 31, 318 27,207 
Rua a cc DL ee oe 13, 593 20,955 19, 187 12, 985 12,791 
United Kingdom ...................... Ls. 13, 967 | 13, 837 | 15, 523 9, 045 10, 017 
Host. O O FRA REIR ate dace esi coo. 197 1, 968 
A E wc es eee eee see ees 2, 529 6, 200 2, 001 3, 494 2, 519 
O A eerie eo. | 1,229. 472 615 217 993 

"Totals eue ed nets nO ER 1,082,508 — 1,100,539 | 1,311,722 | 1,390,922 | 1,082, 434 

Sulphur displaceddb.........oo.oo.... JST, 263 | 195, 242 | 590, 275 625, 918 487, 095 


«Exports, except in 1596, b Based on estimated 45 per cent of sulphur content. 
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World's production of iron pyrite and quantity of sulphur displaced, 1892-1901—Cont’d. 


Country. 1897. 1898. 1899. 1900. 1901. 


e M € — QM — | — MM | ——— | ————— | e 


Long tons. | Long tons. | Long tons. | Long tems. | Long tons. 


jg LM m 217,545 255, 896 316, 212 350, 296 393, 397 
FIBHUD a iacuLesE a E ur uds aee E E Ra 298, 571 306, 002 313, 087 300, 170 . 302, 605 
Portüral.ci us Sede vers sires 206, 886 244, 229 271,228 339, «92 331, 641 
United States... 0.0... ee eee ee eee 143,201 193, 364 174, 734 | 204, 615 : 234, 825 
Germany .......-sesesln cesse eerte reas | 131,160 134, 650 | 142, 299 | 166,724! — 151,954 
NOT WA Voce E EE x IR RAMS 92, 966 85, 320 94, 099 , 97, 387 (^) 
MUERAS | 43,740 57, 146 | 78, 241 85, 602 92, 428 
A A | 7,383 66, 120 75, 308 70, 465 87, 969 
o A MEE E eR E 84, 471 28, 766 24, 721 35, 742 31, 483 
Newfoundland .... .....................-. 32, 790 32, 335 26, 154 Nil. 7,532 
RUSSIE GL oso yat it 19, 069 24,175 22, 877 22,789 (b) 
United Kingdom ..................-- esses 10, 583 12,102 12,230 ' 12, 279 10, 241 
Bosnia and Herzegovina .................. 3,611 236 423 , 1,673 4, 498 
A dr x PREX sakes 1, 798 145 278 304 E A 
Wed: ia ia 509 380 148 | 176 Nil. 

A Rua ws RE E e E RO E 1,294,283 | 1,443,866 | 1,552,039 | 1,685,204 | 1,651,573 

Sulphur displaced c ................. 982, 427 649, 739 | 698, 418 | 759, 692 743, 208 

| | 
a Exports, except in 1896. ; c Based on estimated 45 per cent of sulphur content. 


b Statistics not yet available. 
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BARYTES. 


By JoserH Hype PRATT. 


OCCURRENCE. 


The commercial deposits of barytes do not usually occur in well- 
defined veins, but are more often found in a series of pockets, lenses, 
or seams of varving dimensions. These are more or less in line, often 
following the dip of the rock with which they are associated, and this 
rock is in many cases a limestone. Barite is a heavy, white mineral 
with perfect prismatic cleavage, and is known commercially as barytes. 
In chemical composition it is a barium sulphate (BaSO,). 

In the United States this mineral has been found in quantity in Con- 
necticut, Virginia, North Carolina, Tennessee, and Missouri, and all 
but the first-named State have been producers of it during the last few 
years. None of these barytes deposits are worked to any great depth, 
the deepest work having been done on the Virginia deposits. 


PRODUCTION. 


The production of crude barytes in 1902 was considerably in excess 
of that of the year before, amounting to 61,668 short tons, valued at 
$203,154, as compared with 49,070 tons, valued at $157,844, in 1901. 
This is an increase of 12,598 tons in quantity and of $45,310 in value. 
This production, though considerably less in quantity, was $15,064 
greater in value than that of 1900, which was 67,680 short tons, valued 
at $188,089, and which remains the largest on record. The average 
price per ton for the 1902 production was about $3.29, an increase of 
7 cents from $3.22, the price in 1901, which in turn was an increase of 
44 cents over $2.78, the price in 1900. There has been an increased 
demand for barytes during the last year, and this will be still further 
increased as it becomes more generally used in the production of the 
hydrate. 

The States producing barytes in 1902 were Virginia, North Caro- 
lina, Tennessee, and Missouri. Both Virginia and Missouri increased 
very largely their production in 1902, while in Tennessee there was a 
very large falling off. It is expected, however, from the development 
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work that has been done in the last named State, that its production in 
1903 will be larger than that of 1902. Georgia, which produced a 
small amount of barytes in 1901, reported nothing in 1902. 

In the following table is shown the production of barytes in the 
United States in 1902, by States: 


Production of crude barytes in 1902, by States. 


State. | Quantity. | Value. 
Short tons. | 
MISBOUTL A o Saeed x rec RU eee Pu IU I debat dd tic E. 81, 334 $104,677 
North Carolina .......2..ccccecccccceccceccecccteccecuccencecsecteceescescesees ! 1,679 44,130 
EKZ SPEC A 8, 255 14,647 
Virginis eee Pc — MÓN E 12, 400 39, 700 


QU PUE —À——————— nÁá— S 61,668 | — 203,154 
| 


The annual production of crude barytes in the United States since 
1882 is shown in the following table: 


Production of crude barytes, 1882-1902. 


— ee rs Is 


Average | 


Year. | Quantity. | Value. | price per Year. Quantity. Value. e Por 
| ton. | ton. 
Short tona. Short tone. 

1882 ......... see] 22,400 | $80,000 $3.57 | 1808.0... 2.2. 28.970 — $55,506 $3. 06 

E er | 30,240 | 108,000 8.57 | ISHL. 0.02... eee 23,335 86,983 3.73 

T7 HARE 28,000 ' 100,000 8.57 | 1895......... eese 21,529 | 68,321 3.17 

L.C NNUS | — 16,800, 75,000 4.46 || 1896........L sess 17,008 46,513! — 2.73 

jp Jem 11,200 | 50,000 4. 46 | dad 26,042 | 58,296 ' 2.23 

IT v PRAE ! 16,80 | 110,000} 6.55 E I 31,306 | 108,339 3.50 

1888 eee ee. 22,400 | 75,000 8.35 | 1899.............- 41,894 | 139,528 ` 3.33 

I ERR 21,460 | 106,313 | 54.95 | 1900.............. 7.680 | 188,089 2.78 

Te AN cent atoc ' 21,911 | 86,506 8.95 | 1901.............. 49,070 | 157,844 3.22 

1800 A | 31,069 | 118,363 8.81 || 1902.............. 61,518 | 195,983 3.18 
1892 ........ cesse | 32,108 | 130,025 4.05 || 
i 


a Value at St. Louis, and includes some floated barytes. 
b Value includes floated barytes when sold first in that form. 


IMPORTS. 


Although the production of barytes in the United States has been on 
the increase, there are still a few thousand tons of both manufactured 
and crude barytes imported each year, chiefly from Germany. In 
1902 the manufactured barytes imported amounted to 3,908 short tons, 
valued at $37,389, and the unmanufactured amounted to 3,929 short 
tons, valued at $14, 399. 

In the table below is given the amount of manufactured and crude 
barytes imported into the United States since 1867: 


BARYTES. 


Importa of barytes, 1867-1902. 


Year ending— 


June 30— 


1891 


we "9960094092299 09€€09990:0«(20€920292092276009€99999699 


Pot P uel ee RE Shee AAA ALA 
IR. iio VER RR VER AREE C IN eu wk es Gees TAKEN T Dada E E EE 
TS Lv esas zbR Ee ERIAM SE E I RERPNERUEREECOIE EE SR ERA: 
TROD ood Peta qe AAA E EVE 


Manufactured. 

Quantity. | Value. 
‘Pounds. 

14, 968, 181 | $141,273 
2,755,547 | 26,739 
1,117,335 8, 565 
1,684, 916 12, 917 
1, 385, 004 9,769 
5, 804, 095 43,521 
6, 939, 425 53, 759 
4, 788, 966 42, 235 
2,117, 854 17,995 
2, 655, 349 25, 325 
2, 388, 373 19, 273 
1, 366, 857 10, 340 

453, 333 3, 496 
4, 921, 423 37,374 
1, 518, 322 11.471 

562, 300 3, 856 

411, 666 
9, 884, 516 24,671 
4,095,287 | 20,606 
3, 476, 691 18, 338 
4,057,831 | 19,769 
3,821,842 | 17,135 
8, 601, 506 22, 458 

a1,563 | 16,453 

2,149 | 22, 041 
1, 389 15, 419 
1,032 | 11,457 

836 10, 556 
1,629 17,112 
2, 467 23, 345 
1, 300 13, 822 

687 8,678 
2,111 22,919 
2, 454 24, 160 
2, 454 27,062 
3, 908 37, 389 
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Unmanufactured. 
Quantity. | Value. 
Pounds. 
See cci: 
2,380 luis | Re UG. 
5, 800, 816 , $8, 044 
7,841,715 18, 567 
6, 588, 872 8, 862 
10, 190, 848 13, 290 
6, 504, 975 9, 037 
13, 571, 206 7. 660 
a 4, 815 13, 133 
2, 900 8,816 
2, 789 7,418 
2, 983 7,612 
1, 884 5,270 
2, 551 7,561 
509 1,274 
502 579 
1,022 2,678 
1,739 5, 488 
2,568 8, 301 
3, 150 12, 380 
3, 929 14,322 


aShort tons since 1890. 


Besides the above manufactured and unmanufactured barytes 
imported into the United States during 1902, there was also brought 


in other barium compounds to the value of $152,361. 


divided as follows: 


These were 
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Other imports of barium compounds in 1902. 


Material. Quantity. | Value. 
Pounds. 
Witherite, barium carbonate ......... .... See Rn UMEN NONSE A $12, 777 
Barium DIBOXIde .coiooe s ui RE ERA EY M aS 920, 422 66, 746 
Bariüm chloride vex since os uu sues n wh vele e ka en s AA 5, 005, 058 46, 905 
Blanc fixe, or artificial barium sulphate.....................--ccecceee erre 2,016,016 25, 933 
A so VE ERE EXEE DM CU NE ENIM RCM Lese I dU Le uud afr EE 7, 941, 496 152,361 


This makes the total value of the importation of barium and barium 
compounds amount to $204,072. With the exception of the witherite, 
all these compounds should be manufactured from American barytes; 
and it is very probable that, upon the completion of the plant at 
Niagara Falls by the United Barium Company and of the plant at 
Bristol, Tenn., by Messrs. John T. Williams & Co., there will be a 
considerable portion of these barium compounds manufactured in this 
country. 


STRONTIUM. 


No strontium minerals were produced in the United States during 
1902, and, so far as could be learned, no development work was done 
at any of the localities that are known to contain these minerals. 
There are a number of places where celestite, the strontium sulphate, 
occurs in some quantity, as near Burnet, Burnet County, Tex.; Drum- 
mond, Drummond Island, Chippewa County, Mich.; Cedar Cliff, Min- 
eral County, W. Va., and in the vicinity of Schoharie, Schoharie 
County, N. Y. The occurrence of the carbonate of strontium, stron- 
tianite, near Clinton, Oneida County, N. Y., is worthy of further 
investigation. i 

One of the main uses of the strontium minerals has been in the 
preparation of strontium hydroxide, but as barium hydroxide is 
beginning to be manufactured in considerable quantity, to be used for 
the same purposes as the other, there will be a proportionally less 
demand for the strontium hydroxide. The use of other strontium 
salts in pyrotechnics for red fire may be replaced to some extent by 
lithium salts if these can be produced at a low enough price, as it is 
expected will be done by the American Lithia and Chemical Company 
of New York, which is largely interested in the lithium deposits of 
California. 


MINERAL PAINTS. 


By JOSEPH STRUTHERS. 


MINERALS USED AS PIGMENTS. 


The mineral substances included under this heading are those which 
are mined and prepared primarily for pigments. They consist of iron 
ores (red and brown hematites) which are ground and used in the man- 
ufacture of metallic paint and which are not included in the production 
of iron ores for the manufacture of metallic iron, clay, and other earths 
containing iron used in making yellow and brown pigments (such as 
ocher, umber, sienna, etc.), barytes (or “heavy spar") used as a sub- 
stitute for or as an adulterant of white lead, slate (or shale), soapstone, 
ashestos, and graphite. 


PRODUCTION.” 


The pigments treated in this report as natural mineral paints consist 
essentially of metallic paint (including mortar colors), ocher, umber, 
sienna, venetian red, zinc white, slate, and graphitic and carbonaceous 
shales ground especially for paint. 

The aggregate production of these pigments in 1902 amounted to 
125,694 short tons, valued at $4,960,831, as compared with 107,960 
short tons, valued at $4,509,962, in 1901. The percentage of increase 
was most apparent in the production of soapstone, which increased 
from 50 tons, valued at $350, in 1901, to 1,100 tons, valued at $2,200, 
in 1902, an increase corresponding, respectively, to 2,100 per cent in 
quantity and to 529 per cent in value. 

The greatest increase in quantity was in the production of zinc white, 
which amounted to 52,730 short tons, valued at $4,023,299, in 1902, as 
compared with 46,500 short tons, valued at $3,720,000, in 1901, the 
increase in quantity being 14 per cent and in value about S per cent. 

The production of metallic paint during 1902 was 18,220 short tons, 
valued at $312,590, as compared with 15,915 short tons, valued at 
$204,987, in 1901. 

The production of mortar colors showed a decrease during 1902, the 
respective figures being 8,355 short tons, valued at $98,729, for 1902, 
and 9,346 short tons, valued at $112,943, for 1901. 

The production of ocher, which showed a decrease in 1901 as com- 
pared with 1900, was practically the same for 1902, being 16,565 short 
tons, valued at $145,708, as compared with 16,711 short tons, valued 
at $177,799, in 1901. 


a The production of the crude material of mineral paints in 1902 is reported as 35,179 short tons, 
valued at $360,885, including 4,500 tons, valued at $15,000, reported as mined but not marketed. 
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The output of venctian red increased from 9,201 short tons, valued 
at $153,467, in 1901, to 11,758 short tons, valued at $196,905, in 1902. 

In considering the variations between product and value per ton 
allowance must be made for the comparatively wide range in the qual- 
ities of the materials, and for the fact that a larger production of a 
higher or lower priced article will effect a comparatively larger or 
smaller increase in the value, as the case may be, so that the rise or 
fall shown in the average price may be apparent only. Zinc white 
and venetian red are practically uniform in quality, but this does not 
hold true with the other pigments. It is evident that the decline in 
value of metallic paint to $10.67 per short ton in 1899, notwithstand- 
ing an increased tonnage, was due to the displacement in the market 
of some higher-priced paint by a cheaper article. In 1900, however, 
the price rose to $11.27, in 1901 to $12.87, and in 1902 to $17.16 per 
short ton. 

The production of mineral paints during the last eight years is shown 
in the following table: 


Production of mineral paints, 1895-1902. 


1895. | 1896. 1897. 1898. 
Kind. cR RNC RUE 
Quantity. Value. Quantity. Value. |Quantity.| Value. ¡Quantity.| Value. 
Short tons. Shorttons. Short tons. Short tons. 
Ocher........... 12,045 ` $139,328 | 14,074 $186,458 | 14,006 | 8162,761 | 11,963 | $123,832 
Umber .......... 820 4,850 165 | 2,646 | «41,080 11,710 | 1,177 8, 285 
Sienna .......... 275 6,950 395 5, 416 620 10, 610 689 11, 140 
Metallic paint...| 17,315 | 212,761 | 14,805: 180,134 | 16,699 | 187,694 | 20,972 263, 979 
Mortarcolor.... 11,544 | 106,381 9,660 89,600 8,237 75,570 7,107 74, 894 
Venetian red.... 4,595 | 102,900 | 4,138 | 93,866 | 13,008| 294,744 | 10,271| 160,71 
Zinc white...... 20,710 | 1,449,700 | — 20,000 | 1,400,000 | 25,000 | 1,750,000 | 33,000 | 2,310,000 
Soapstone....... 270 3,200 cias tH 2 20 100 800 
Slate c..........- 4,331 45, 682 4,795 , 44,835 4, 666 46, 681 4,571 46, 215 
Other colors...../......0.e[eeeseceece[ecceeecees m 2, 000 6,000 | 2,000 6, 000 
Total...... | 71,405 | 2,071,252 | 68,032 | 1,952,955 | 85,913 | 2,545,798 | 91,850 | 3,005,856 
1899. 1900. 1901. 1902.d 
Kind IE E AA a CN E 
Quantity.| Value. ¡Quantity.| Value. !Quantity. Value. |Quantity.| Value. 
Short tons. Short tona. Short tona. Short tons. 
Ocher ........... 14,124 | $140,168 ! 17,015 | $186,707 | 16,711 | $177,799 | 16,565 | $145,708 
Umber .......... 473 4,151 1,452 26, 927 759 11,326 480 11, 230 
Sienna .......... 558 8, 205 957 14, 771 306 9, 304 189 4, 316 
Metallic paint...| 23,423 | 249,945 | 23,218 | 261,831] 15,915 | 204,937 | «19,020 313, 390 
Mortar color....| 65,736 65,156 6, 689 79,911 9,946 | 112,948 8,355 98, 729 
Venetianred....| 11,991 | 210,361 | 14,696 | 236,574 9,201 | 153,467 | 11,758 196, 906 
Zinc white...... 40,146 | 3,211,680 | 48,840 | 3,667,210 | 46,500 | 3,720,000 | 52,645 | 4,016,499 
Soapstone....... 100 700 100 700 50 350 1,100 2, 200 
Slatec........... 4,676 43, 703 6, 395 53, 942 4, 865 41,211 | 4,071 39, 401 
Other colors..... 2, 000 6, 000 1,700 20, 000 4, 308 78,625 | 911,511 132, 453 
Total...... 103,257 | 3, 940, 069 | 121,062 | 4,548,573 | 107,960 | 4,509,962 | 125,694 | 4,960,831 


a Includes 600 tons of Spanish brown. 

b Includes 640 tons of Spanish brown. 

c Includes mineral black. 

dIn addition there were produced during 1902, 4.000 «hort tons of zinc-lead pigment, valued at 
$225,000, and 4,733 short tons of sublimed lead, valued at $49.611. 

e Includes 800 tons of unground material valued at 3800. 

f Slate and shale ground for pigment. 

v Chiefly other iron oxide pigments. 


MINERAL PAINTS. 951 


OCHER, UMBER, AND SIENNA. 
PRODUCTION. 


The production of ocher in the United States during 1902 was 
slightly less than in the preceding year, being 16,565 short tons, valued 
at $145,708, as compared with 16,711 short tons, valued at $177,799, 
in 1901. Nine States contributed to the output in the following order 
of importance: Pennsylvania, Georgia, Arkansas, Illinois, Iowa, Vir- 
ginia, Missouri, California, Vermont. Wisconsin, which was num- 
bered among the producers in 1901, reported no production during 
1902. In only four of these States—California, Georgia, Pennsyl- 
vania, and Vermont—were there more than two producers, and the 
outputs of the other producing States are grouped together in order 
to preserve confidentially the information concerning the production of 
individual companies. 

Pennsylvania produced 59 per cent of the total output of ocher in 
1902, as compared with 46 per cent in 1901. Pennsylvania contributed 
9,818 short tons of ocher, valued at $80,259, during 1902, as compared 
with 7,632 short tons, valued at $76,106, in 1901, which shows a con- 
siderable increase in quantity, although the increase in value is rela- 
tively less. 

The decline in the Georgia output continued. The production of 
ocher In Georgia during 1902 was more than 27 per cent smaller in 
quantity and about 22 per cent less in value than that of the preced- 
ing year, the outputs for the two years being 3,688 short tons, 
valued at $38,423, in 1902, as compared with 5,077 short tons, valued 
at $40,176, in 1901. The production of Georgia in 1900 was 6,828 
short tons, valued at $73,172. 

The production of ocher in Vermont during 1902 was 441 short tons, 
valued at $4,544, as compared with 370 short tons, valued at $3,493, in 
1901. 

California produced 580 short tons of ocher in 1902, valued at 
$3,050. 

Umber was produced in three States in 1902— Illinois, Pennsylvania, 
and Georgia; and sienna was reported from three States—lIllinois, 
Pennsylvania, and New York. 

The following tables show the production of ocher during the last 
four years, by States, and the total production of ocher, umber, and 
sienna since 1896. The variations in value are in many cases due 
chiefly to an increased or decreased production of different grades of 
these pigments and not to any notable fluctuations in prices. 
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Production of ocher in 1899, 1900, 1901, and 1902, by States. 


1899. | 1900. 1901. 1902. 
State. — —— r—— e — Eid 


Quantity.| Value. (Quantity. Value. QQuantity.] Value. ¡Quantity.! Value. 


Short tona. Short tona. Short tons. Short tons. 
Georgia ............. 3,212 | $39,505 6,828 | $73,172 5,077 | $19,176 3, 688 $38, 423 
Pennsylvania....... 7,285 67, 245 7,601 84, 661 7, 632 76, 106 9, 518 80, 259 
Vermont............ 653! — 6,200 401 3, 856 370 3, 493 441 4,544 
California. ..........].......... DRM REED athe HE AES PEN. 580 3, 650 
Other States......... 2,974 ' 37,218 2,185 | 25.018: 3,632 | 49,024 2, 038 18, 832 


Total.......... 63247 140, 168 17,015 | 186,707 . 16,711 | 177,799 16, 565 145, 7 


Production of ocher, umber, and sienna, 1896-1902. 


| Ocher. | Umber. | Sienna. | Total. 
Year. NR E ANA Dec | P (EM A ewe hale XS REI 
Quantity. Value. Quantity.| Value, Quantity.| Value. (Quantity. Value. 
Short tons. | Short tons. Short tons. | Short tona. 
1896 A 14,074 | $136, 458 165 $2, 646 395 $5, 116 14,634 | $144,520 
1891 cite 14,006 | 162,764 | a1,0580 11,710 620 10, 610 15, 706 185, 084 
o 525 4v e EE 11,963 | 123,832 b 1,177 8, 285 O89 11,140 13, 829 143,257 
q APA 14,124 | 140,168 473 4,151 SES 8, 205 15, 185 152, 524 
1900 cc 17,015 | 186,707 1 1,422 26, 927 | 957 14,771 19, 424 228, 406 
A 16,711 | 177,79 : 759 11,326 | 305 9, 304 17,775 198, 429 
1900: 6 ies hee 16,565 | 145,708 ' 480 | 11,230 | 189 | — 4,816! 17,2:4| 161,254 


f ! 


aIncludes 600 tons Spanish brown from Maryland. 
bIneludes 640 tons Spanish brown from Maryland. 


The combined annual production of ocher, umber, and sienna for 
the years 1884 to 1895, inclusive, is shown in the following table: 


Production of ocher, umber, and sienna, 1884-1895, 


Year. | Quantity. | Value. Year. | quantity, | Value. 
| 


Short tona. Nhort tona. 
VOR PERMET E | 7,000 | $54,000 — 1899.....Ll seen 17,555 | $237,628 


D ——ÓÁ—— 3,950 | 43,570 | 1891... lees 18,294 | — 233,823 
a Gites e Eee s 6,300 | 91,890 © 1892... LL csse 14,365 | 193,074 
A O 8,00 | 75,000 1893.............. eese eene | 11,147 | 141,823 
o MCN SRM TON UR = 10,000 | 120,000 | 1894........ seen — 10,198 | 104,015 


AAA UEM 19,198 | 177,472 | 1890. ui tees rin uo 12, 610 150, 628 
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IMPORTS. 


The following tables show the amount and value of ochers, etc., 
imported into the United States from 1867 to 1902, inclusive: 


Ocher, etc., imported, 1867-1883. 


Indian red and Span- | Mineral French and | Other, dry, not 


Fiscal year | All ground in oil. ish brown. Paris green. otherwise specified. 


ending June 


30— Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Pounds. Pounds. Pounds. Pounds. 
1867. 5 or xs 11,37 AA $35,374 |............ $2,083 | 1,430,118 | $9,923 
1868........... 6, 949 SS lcd 11,165. |... e reo vs 500 | 3,670,093 | 82,102 
1869........... 65, 944 2,496 | 2,582,335 31, 624 8, 369 2,495 | 5,979,478 | 39,546 
E 2i eta 149, 240 6,042 | 3,377,944 41, 607 9, 618 3,444 | 3,935,978 | 32,593 
e e — Ó 121, 080 4,465 | 2,286,930 40, 663 33, 488 11,038 | 2,800,148 | 24,767 
e 277,617 9,225 | 2,810, 282 38, 763 41, 422 10,341 | 5,645,343 | 50,680 
Y Re DENS 94, 245 3, 850 135, 360 2, 906 34, 382 8,078 | 3,910,785 | 61,318 
e AA 98, 176 4, 623 263, 389 3,772 102, 876 18,153 | 8,212,988 | 35,365 
1875.1. 22424 230, 517 12, 362 646, 009 9,714 61, 910 13,506 | 3, 282, 415 37, 929 
1876... oes 63, 916 3,365 | 2,524, 989 19, 555 21, 222 5,385 | 3,962,646 | 47,405 
1877 odisse 41,718 2,269 | 2,179, 631 24,218 27,687 6,724 | 3,427,908 | 32,924 
ri AAA 25, 674 1,591 | 2,314,028 23, 677 67, 655 14,376 | 3,910,947 | 33,260 
1879........... 17,649 1,141 | 2,873,550 26, 929 17,598 3,114 | 3,792,850 | 42,563 
1880........... 91, 293 4,233 | 3,655, 920 32, 726 16,154 3,269 | 4,602,546 | 52,120 
1881:..2 2 | 99, 431 4,676 | 3,201,880 30, 195 75, 465 14,648 | 3,414,704 | 46,069 
A | 159, 281 7,915 | 3,789,586 84, 136 18, 293 2,821 | 5,530,204 | 68,106 
18838 ......... | 137,978 | 6,143 | 1,549,968 13, 788 6, 972 885 | 7,022,615 | 90,593 
a Since 1883 classified as “dry” and “ground in oil.” 
Imports of ocher of all kinds, 1884-1902. 
Dry. Ground in oil. Total. 
Year ending— ——————|————— | ————————————— 
Quantity. | Value. | Quantity. | Value. | Quantity. Value. 
June 30— Pounds. Pounds. Pounds. 
VBS io reese II TUS 6, 164,359 | $63, 973 108, 966 $4,717 | 6, 273, 325 $68, 690 
IBS D ecce Lib penidse e uerau 4, 983, 701 51, 499 79, 666 3,616 | 5,063,367 65, 116 
Dec. 31— 
L886 ur 4, 939, 183 53, 593 112, 784 6,074 | 5,051,967 60, 167 
or 5, 957, 200 58, 162 54, 104 7,337 | 6,011,304 65, 499 
I Gaine AAPEEE d Qa OUTRE E VIVERA 6, 574, 608 64, 123 43, 142 9,690 | 6,617, 750 73, 813 
IBNS cs tous ioci aea e VS etme 5, 540, 267 52, 502 51, 063 9,072 | 5,591,330 61,574 
1890....... prac m err tp A oisi 6, 471, 863 71,953 
AA A e vu Eva 6, 246, 890 63, 040 52, 206 5,272 | 6,299,096 68, 312 
1893 ois soe A 8, 044, 836 97, 946 49, 714 5,120 | 8, 094, 550 103, 066 
A EE 6,225,789 | 56, O74 52, 468 3,354 | 6,278,257 58, 428 
1891 e Ces Rve a RE RE CI NT aes 4, 937, 738 45, 276 22, 387 2,100 | 4,960, 125 47, 376 
IBS Lip S ENDISSE stu 7,107, 987 56, 020 41, 153 2,239 , 7,149,140 58, 259 
1890. ook REP Ul waa NE ds 8, 954, 252 68, 196 27,023 1,561 | 8,981, 275 69, 757 
A cS Ea SOSLbWAR E 27,720,075 59, 272 20, 123 1,000 | 7,740,198 60, 272 
1808: cose Feb oL ERE ERG 5, 898, 725 46, 571 31, 460 1,546 | 5,930,185 48, 117 
ro Met 9, 765, 616 72, 825 14,881 756 | 9,780,497 78,581 
1900. cute Lssi Ee E Ha Naren eda 8, 449, 252 57,342 19,167 | 1,019 | 8,468,419 58, 361 
jp We ————Á— 8, 546, 691 83, 196 16, 738 918 | 8,563,429 84,114 
T90) ues uec iade aede iut 9,987,516 | 107,285 19, 668 1,013 | 10,007, 184 108, 298 


a Since 1896 classitied as '* dry —erude and powdered, washed or pulverized.” 
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Duports of umber, 1867-1902. 


Year ending— Quantity. Value, Year ending— | Quantity. | Value. 
June 30— Pounds, ; Dec. 31— | Pounds. 

yla 2,147,342 — $15,946 | paa 1,262,930 9,187 
Dr A ese adit 345,173 2,750 ds 2,385, 281 16, 536 
A ORITUR onan 570, 771 6,159 LC PT 1, 423,500 14. 684 
Lr NT 708,82» ^ — .6,313 | n PES 1, 555, 070 20, 887 
dois ia 470, 392 7,004 | IRID. esee eene 1, 556, 823 19, 329 
A 1,409,822 | 18,203 i PHO EEE tacarate 633, 291 6, 498 
yo NET 845, 601 BAH E T da | 1,028, 035 | 6, 256 
rr PNEU: 729, S64 6, 200 | WN RNC NES 1, 485, 849 16, 636 
Uri PN RR RIEN 513,810 | — 5,596 /— WRU eee eene | 632,995 | — 62:5 
[RTO costos ostia Ga ba 681,199 7,57 Ian a1, 560, 786 | 13,075 
T or Dia vost 1,101,422 | 10,213 | Monos BGRG,OT5 8,360 
Lyr EN IEEE 1, 038, 8X0 8, 302 IN S UL Dea tous tise c1, 447, 889 | 11, 179 
A em E | 956, 105 6, 959 | [NS Lt pactw aw ee du de | 41,123,079 | 9,051 
O E 1,877,645 E a! Ileled y eve (1,739,030 | — 13,326 
INI nra tse oU 1,475,835 | 11,126 COS f 1, 703, 256 11,562 
Lt ey Sid wana 1,923,648 | 20,494 | 190] Saee tod er d 01,465, 431 12,510 
IRE S EEE | 795, 794 | 8,419 | 1909 55 oe ce chu h 1, 89S, 425 16,133 
1854....... laura evum | 2,946,675 — 20,654 | 

TENN Lure deer s dens | 1,198,000 | 8,501 | | 

| 


a Includes 6,137 pounds '* ground in oil” und 1,554,649 pounds “dry.” 

b Includes 5,282 pounds “ground in oil” and 683,783 pounds “dry.” 

e Includes 11,471 pounds ‘ground in oil” and 1,433,415 pounds “dry—erude or powdered," 

d Includes 4,608 pounds “ground in oil” and 1,115,171 pounds '* dry —erude and powdered, washed 
or pulverized." 

e Includes 4,519 pounds “ground in oil” and 1,734,187 pounds “*dry—erude and powdered, washed 
or pulverized.” 

f Includes 11,653 pounds “ground in ojl” and 1,691,603 pounds “dry—erude and powdered, washed 
or pulverized.” 

Y Includes 3.184 pounds “ground in oil" and 1,462,217 pounds “dry—erude and powdered, washed 
or pulverized.” 

h Includes 11,999 pounds “ground in oil" and 1,887,426 pounds * dry —eride and powdered, washed 
or pulverized.” 


Imports of sienna, 1893-1902. 


Year end- Dry. | Ground in oil. — Year end- Dry. Ground in oil. 

ing Dec. |—— - , =o ae eee, Lee —— e em 

31— Quantity., Value, Quantity, | Value, 31 Quantity Value. Quantity. Value. 
Pounds. | Pounds. |! , Pound». Pounda. : 

1893 ....... 1,626,536 $138,889! 5,857 | S610 | 1898....... 514,713 | $11,451 4,008. $20 

1894........ 337, 909 9,421 | 18,877 O 798,691 | 14,4701 6,484 | 492 

A as AA 456, 861 11,021 6,576 501 | 1900....... ^ 796, 31 14, 912 | 6,335 | 495 

1896........ 668,461 | 10,557 | — 10, AN KIT AVG He 1,106,553 | 18,294 | 13,561 ' 1,004 

1597........ 580, 465 12, 340 7,058 481 | INE ves 1,034,878 27, 299 | 4, 921 | 494 


PRODUCTION OF OCHER IN PRINCIPAL PRODUCING COUNTRIES. 


The following table gives the output of ocher in the principal pro- 
ducing countries of the world as far as statistics are available. France 
leads in quantity, with Great Britain second, and the United States 
third. The production in France has each year amounted to more 
than that of the United States and Great Britain combined, although 
the value of the French product, except for 1897 and 1900, was but 
little more than that of the United States, and in these years it was 
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considerably less. The German Empire stands fourth, with a produc- 
tion of about 33 per cent of that of France during 1900, although the 
value was less than 16 per cent. 


Production of ocher in principal producing countries, 1893-1902. 


United states, United Kingdom. | France. | German Empire. 
s j Quantity. Value. Quantity. ^ Value. Quantity. ! Value. Quantity.| Value. 
Short tona. ‘Short ae Short tons. Short tona. 
1893... Loco verre us 11, 147 | 8141, 825 11,798 + $67,318 .......... Re oe Coe 
1804 oss better 10,193 | 104,015 9, 538 68,084 .......... —€— —— € 
EoI. E 12, 640 150, 628 8, 510 82, 397 | 36,456 $142, 756 9, 911 $25, 297 
A | 14,634 | 144,520 11, 078 99,737 30,304 , 125,164 9,918 26, 227 
Oir | 15,706 | 185, 084 16, 153 63, 105 35,594 | 150,714 9, 660 25, 242 
1898 — |. 13,829 | 143,257 22, 206 63, 065 | 37,236 | 152,002 9, 642 31, 737 
0 eee es hoe See se | 14,124 | 140, 168 18, 272 66, 082 36,090 155,821 10, 224 81, 750 
1900.57. ore ez 17,015 | 156,707 17, 024 61, 627 36,451 — 161,000 12, 681 25, 078 
A 16,711 | 177,799 16,2870 darse | 39,357 | 275,930 71,047 102, 385 
1909. o eee ex reef 16,565 , 145,708 |...... .... | ass leere nens cia exstet uisa ue ns 
Canada. | Belgium. | Spain. | Cyprus. 
ks Quantity.| Value. Quantity. Value. Quantity, Value. Quantity. : Value. 
Short tons. ¡Short tons. m tona. Short tons. 

1899. coss usu ues 1,070 | $17,710 1, 408 $1, 351 1, 135 ng erc ctlewoetevwss 
LSM —— 611 8, 690 400 965 | 132 232 1, 714 $3, $22 
A DEC 1,339 14, 600 800 1,930 | 224 760 1,500 | | 3,293 
1896... 022r idee 2, 362 16, 045 1,120 2, 702 | 234 820 3, 240 6, 955 
TEST cL ils 8, 905 23, 560 560 1,400 | 220 772 1, 721 3,776 
IBNOB sa tern DRE 2, 340 18, 531 | 320 1,138 ! 23 800 3, 206 4, 656 
E A 3, 919 19, 900 330 1,158 110 400 1, 098 2, 443 
1900. oss AEN 1,966 | 15,398 330 1,158 64 7^ 7.1 EMEND aida 
nta 2,233 | 16,735 ^ a2,100 | 8,400 181 508. A nuda. 
1992..... esee 4,955 | 30,495 .......... |... ----- PASE oS ROPA LANES 


a Cubie meters. 


METALLIC PAINT. 


Metallic paint is manufactured by grinding certain kinds of hematite 
iron ore. In some cases the ores are roasted before grinding, in order 
to improve the color and durability. Considering the widespread 
occurrence and the enormous deposits of iron ore existing in the 
United States, the quantity of material suitable for making a good 
metallic paint is very small and the localities are comparatively rare. 
Among the localities from which good paint ore is to be obtained are 
Oneida, Rensselaer, Cattaraugus, and Washington counties, N. Y.; 
Lehigh, Carbon, and Mercer counties, Pa.; Hamilton and James coun- 
ties, Tenn.; and Dodge County, Wis. It is also produced in smaller 
quantities in Maryland, Arkansas, California, Illinois, Iowa, Vermont, 
Missouri, Ohio, and Wyoming. Part of the ore ground for paint is 
used as a coloring matter in mortar making. It is notalways possible 
to separate exactly the quantity used for mortar colors; the manufac- 
turers, having sold it as dry ground paint, do not always know the 
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purpose for which it is consumed after leaving their hands. The sepa- 
ration given in this report is the best that could be made under these 
circumstances, but it is not claimed to be absolutely correct. 

The production of metallic paints in 1902, exclusive of mortar 
colors, was 19,020 short tons, valued at $313,390, as compared with 
15,915 short tons, valued at $204,737, in 1901, an increase in quantity 
of 2,305 tons, or more than 14 per cent, and in value of $107,853, or 
52.7 per cent. On the other hand, the production of mortar colors 
showed a decrease, being 8,355 short tons, valued at $98,729, as com- 
pared with 9,346 short tons, valued at $112,943, in 1901, the decrease 
corresponding to 11 per cent in quantity and 12 per cent in value. 

The statistics of production of metallic paint and mortar colors dur- 
ing 1901 and 1902 are given in the subjoined table: 


Production of metallic paint and mortar color& in 1901 and. 1902. 


| 1901. | 1902. 


State. Metallic paint. Mortar calors. 


Metallic paint. Mortar colors. 
Value. ¡Quantity.| Value. 


Quantity. Value. ¡Quantity.| Value. Quantity. 


SS | |  —ÀÍ— BÀ 


Shorttons Shorttons Shorttons. Short tons 
New York........... 2,065 | $25, 150 8,300 | $45, 000 1,400 ¡ $15,000 4, 534 $49, 400 
Pennsylvania....... 8,422 | 120,298 2, 150 22, 400 9,981 | 233, 832 925 10, 600 
Tennessee........... 3, 100 27, 350 1, 500 15, 000 5, 150 40, 880 969 12, 990 
Other States......... 2,328 31, 939 2, 396 30, 543 1, 689 22, 878 1,927 25, 739 
Total se us 15,915 | 204,737 9,346 | 112,943 18,220 | 312,690 8, 355 98, 729 


The annual production of metallic paint and mortar colors for the 
last fourteen years has been as follows: 


Production of metallic paint and mortar colors, 1889-1902. 


Metallic paint.« Mortar colors. | Metallic paínt.a Mortar colors. - 
Eod Quantity.| Value. iQuantity.| Value. bi Quantity.| Value. Quantity. Value. 
Shorttons Short tons Short tons Short tons 

1889...... 21,026 | $286,99M. |... erroe 1896..... 14,805 | 8180,134 9, 660 $89, 600 
1890...... 24.174 | 340,369 | 2. cose edere ERR 1897..... 16,699 | 187,694 8,237 75, 570 
1891...... 25,142 |. 834,455 |... Le eril y 1898..... 20,972 | 263,979 7,107 74, 894 
IRUS ewes 25, 711 362, 966 AN unn mui 1899..... 23,423 | 249,945 5, 736 65, 156 
1893...... 19,960 | 297,289 [Loans 1900..... 23,218 | 261,831 6, 689 79,911 
1894...... 15,225 , 189,922 10,150 | $91,961 || 1901..... 15,915 | 204,737 9, 346 112, 943 
1895...... 17,815 | 212,761 11,544 | 106, 381 | 1902..... 18,220 | 312,540 8, 355 98, 729 


«Includes mortar colors from 1889 to 1893, inclusive. 


VENETIAN RED. 


Venetian red is a bright-red pigment, which is obtained by submit- 
ting iron sulphate (commonly called ‘* copperas" or ** green vitriol”) 
toa roasting process, whereby the sulphur is oxidized by heat and 
driven off as sulphur dioxide, leaving the iron oxide of a brighter red 
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than the natural product. The quantity of iron oxide so consumed is 
small in comparison with the total iron oxide pigment produced, and 
for this reason the output of venetian red 1s included in the output of 
mineral paints. 

The production of venetian red during 1902 was 11,758 short tons, 
as compared with 9,201 short tons in 1901. Accompanying this 
increase in quanticy was an increase in value from $153,467 to $196,905 
The annual production since 1890 has been as follows: 


Production of venetian red, 1890—1902. 


Year. Quantity. | Value. Year. Quantity. | Valuc. 
Short tons. Short tons. 

1800: 22a eegetans pO i. 4,000 | $84,100 || 1897............ eee eee canes 13,603 | $294,744 
o NCMO en el 4,191 | 90,000 || 1898...............--- eee 10,271 | 160,711 
A xe arsine REPE 4,900 | 106,800 || 1899............. essen nes 11,991 | 210,361 
o Rs Jee Veen dsie case 3,214 | 64,400 || 1900.............-e- een | 14,696 | 236,574 
a td ovas 2,983 | 78,800 | 1901............ esee 9, 201 153, 467 
A tA LB AUS 4,595 | 102,900 || 1902.......... seen 11,758 | 196,905 
E PR 4,138 93,866 | 


SLATE GROUND FOR PIGMENT. 


The quantity of slate and shale ground for paint in 1902, including 
** mineral black,” was 4,071 short tons, valued at $39,401, as compared 
with 4,865 short tons, valued at $41,911, in 1901. "This table does not 
include either the so-called ** Baraga graphite? of Michigan, which is 
& carbonaceous shale or schist, or the graphitic anthracite of Rhode 
Island, both of which are used to some extent in the manufacture of 
** graphite paints,” the statistics of production and value of which will 
be found elsewhere in this volume under the caption ** Graphite." 

The annual production of pigments made from slate and shale since 
1880 has been as follows: 


Quantity and value of slate and shale ground for pigment, 1880-1902. 


Year. Quantity. | Value. | Year. Quantity. | Value. 


| 
, Short tona. Short tons. : 

Oi | 1,120 | $10,000 || 1892...................---- 3,787 | $23,503 
BOS MRNA ERR. | 1,120 | 10,000 || 1893............-. eese eee 3,953, 25,567 
A A 2,240 | 24,000 |) 189. ...o.ooooccoccccnccoccco. 3,300 | 85,370 
|. OT E 2,240 | 24,000 || 1895............. eee eee 4, 331 45,682 
dis 2,240 | 20,000 || 1896......ooooooccccocomom... 4,795 44, 835 
Ira 2,212 | 24,687 | 1800 as ita | 4, 666 46,681 
MENT TETT 8,360 | 30,000 | 189B A dy o EE ER 4,571 46,215 
A E E E 2,240 | 20,000 1899...........- ee ce eee | 4,676 48, 703 
A ente ei Eua | 2,800 | 25,100 | 1900a 0... cee eee 6, 395 58, 942 
A EES 2,240 | 20,000 || 1901............ eee eene 4, 865 41,2u 
1890... 5555 5o See pads | 2,2404) “20,000 1902 5:55 cerne iuo eaten 4,071 89, 401 
tilda | 2,240 | 20,000 


a Includes mineral and carbon black. 
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WHITE LEAD, RED LEAD, LITHARGE, AND ORANGE 
MINERAL. 


PRODUCTION. 


The aggregate production of lead pigments during 1902 was con- 
siderably greater than in 1901, the increase being distributed among 
all varieties except red lead and orange mineral, of which much smaller 
quantities were produced. 

The production of white lead in oil, which amounted to 151,874,933 
pounds in 1900 and 154,606,670 pounds in 1901, increased to 179,473,588 
pounds in 1902. There was also an Increase in the production of dry 
white lead from 46,966,945 pounds in 1901 to 49,841,821 pounds in 
1902. The quantity of white lead imported in 1902 amounted to 
506,423 pounds, as compared with 384,673 pounds in 1901. The imports 
of white lead in 1869 was 8,948,642 pounds, the largest quantity recorded 
fora single year. The comparison of the figures given on the following 
pages indicates plainly the gradual displacement of the imported lead 
pigments by those of domestic production. 

The production of red lead during 1902 shows a large decrease from 
the returns of the preceding year, being 23,338,252 pounds, valued at 
$1,263,112, in 1902, as compared with 26,206,096 pounds, valued at 
$1,448,550, in 1901. The decreased production was reflected in the 
increased imports, which amounted to 1,075,839 pounds in 1902, as 
compared with 485,467 pounds in 1901. 

The production of litharge during 1902 was 25,510,690 pounds, 
valued at $1,298,343, as compared with 18,919,036 pounds, valued at 
$079,586, in 1901. The quantity of litharge imported in 1902 was 
88,115 pounds, as compared with 49,306 pounds in 1901. 

The production of orange mineral in 1902 was 1,973,521 pounds, 
valued at $139,349, as compared with 2,174,727 pounds, valued at 
$224,667, in 1901. The imports of orange mineral amounted in 1902 
to 997,494 pounds, as compared with 977,644 pounds in 1901. Of 
all the lead oxide pigments orange mineral is the only one of which 
the quantity imported is sufficiently large to have any marked effect 
on the domestic consumption. 

The production of white lead, red lead, litharge, and orange mineral 
during 1900, 1901, and 1902 is given in the subjoined table: 


Production of white lead, red lead, litharge, and orange mineral during 1900, 1901, and 


1902. 
1900. 1901. 1902. 
Quantity. Value. Quantity. Value. Quantity. Value. 

White lead: Pounds. | Pounds. Pounds. 

In oil.............. 151, 871, 933 | $8,430,996 154,606,670 | $8,978,441 | 179,473,588 | $9, 755, 197 

a e eeu D 44,544,971 | 2,226,960 | 46,966,945 | 2,974,212 | 49,841,821 2, 222, 977 
Red lead .............. 21,486,825 | 1,195,008 — 26,206,000 | 1,148,550 | — 23,338,252 1, 263, 112 
Litharge............... 18, 984, 145 990, 391 18,919,036: 979, 586 | 25,510,690 1, 298, 343 


Orange mineral ....... 1, 973, 016 149, 288 , 2,174,727 224, 667 1,973,521 139, 349 
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The annual production of white lead since 1884 has been as follows: 


Production of white lead in the United States, 1884-1902. 


Year. | Quantity. Value, 
O 3 E 
Short lons. , 
TARE Ae cSt ote eee eG 65,000 | $6,500,000 — 1891 
E A NER 60,000 | 6,300,000 — 1895..............-- sees 
TSR NEHMEN 60,000 | 7, 200, 000 
eso ndad "70,000 | 7,560,000 
(CC NEMPE 81,000 | 10,080, 000 
A A TE E $0,000 | 9, 600, 000 
A sit doses Saldo: 77.636 | 9,382,967 — 
jo RU 75,018 | 10,454,029 1901 
O N TALAR | 8,733,020 | 1902 
E Our cet LL Gp | 72,172) 7,695,130 ` 
IMPORTS. 


Year. 


....-<. 50000... v0.0. .... 2. 


Quantity. | Value. 
Short tona, | 
76,343 | $6,623,071 
90, 513 8, 723, 632 
88,608 | — 8,371,588 
95,658 | — 9,676,815 
96,047 | 9,400,622 
110, 197 11,317, 957 
98, 210 10, 657, 956 
100,787 , 11,252,653 
114,658 | 11,978,174 


*""-"--2c00t0252202097222-5 


The following table gives the imports of white lead, red lead, 
litharge, and orange mineral from 1867 to 1902, inclusive: 


White lead, red lead, litharge, and orange mineral imported, 1867-1902. 


| White lead. Red lead. 
Year ending— 


Quantity. | Value. | Quantity. 


Pounds. | 


Value. 


| 
i 
| 
i 


June 30— | Pounds, 
19307............, 06,036,908 $30, 805 926, S43 , $53, 0S7 
1808.22 Lo deeut — 7,533,225 | 455,698 | 1,201,144 | 76,773 
CLE ^ N94, 612 I5, THO | 808,686 | 416,481 | 
Lr RR 6, 228, 985 | 365, 706 | 1,012,813 | 54,626 | 
iecit ic ons 8,337, 842. 483,392 | 1,205,616 | 78, 410 
¡o lesser ies 7,153, 978 431,477 | 1,513,791 | 85,644 
oa 6,331,373 | 408,986 | 1,583,039 | 99,891 , 
a nce eed 4,771,509 | 323, 926 756, 641 | 56,305 | 
Wi lcu: 1,254,131 | 295,642 5 1,048,713 | 73,131 | 
EY NUR ! 2,546,776 | 175,776 749,918 | 54,884 | 
rr MN ENS | 2,644,181 | 174, 844 357,260 | 28,747 
E ANTI | 1,759,608 | 113, 638 170,608 | 9,361 
Lv A 1,274,196 | 76,061 | — 143,237 | 7,237 
ISSO... 1,906,931 | 107,104 ! 217,033 | 10,397 
ES, MOTOR 1,068,030 | 60,132 212,423 | 10,009 | 
INS. receives | 1,161,859 | 61,493 288,046 | 12,207 | 
INS S i do 2 1,014, 478 |. 58,588 249,145 | 10,503 ` 
ES A 902,281 67,918 , 265,693 | 10,589 ' 
a RA 705,535 — 40,437 | — 216,449 7,041 | 
Dee. 31— 
IRS6. s. 785,554 57, 340 597,247 | 23,038 
DS NP 804,320 — 558,602 371,299 | 16,056 
OS aanoannono. 627,900 19,903 529,665 | 23, 684 
a 661,694 — 56,875 522,026 | 24,400 | 
E | ee 742,196 ! 57,659 130,402 | 20,718 | 
JL RERO 215,228 — 40,773 651,577 | 23,807 | 
| ot o aoannanonn 744, S38 | 40,032; 812,703 | 28,443 
1893... csse 686,490 | 31145) 851,982 | 27,349 


Litharge. | Orange mineral. 
Quantity. | Value. | Quantity. ¡ Value. 
Pounds. | Pounds, | 
230. 083 | SEL: veris eS eser ote Si Soe 
250,615 | 12,295. oo cceeccccee ooer. 
PRT) 2 ER reete s: QUEM 
97, 398 Add ews asics alas oa 
70,889 | 3,870 2.2... ee eee noel 
66,514 | 3,896 ............ PCM 
10, 799 SiO UP Sox Secale melee illie ner 
25,687 | 1,450 isa PROP 
15, 767 A eeens Senei 
47,004 |. 2,962 | occ... eee. cs 
d RD. 29 34S" A aaa 
25,190 |. 1,499 [....LLLLusee cee eee 
38,495 | 1,067 loo... cee eee 
Ar De Des tuere Sing E 
63,058 | 2,568 [....... LLL. —— 
54, 592 O ester tte utes ccu seat 
S1 530] 3 SI AA A 
901, 153 1 495 Vester cela cla ve deu 
35, 253 | I 00D AAA A 
AL, 409 j B838 AAA net ie 
35,908 | 1,302 AAA vue is 
62,211 2 DAN one tex wo reb 
41, 230 1:412 Deren a 
48, 2833 2 MIO: AAA RAE 
94,586 | 3,108 Dose zasceciss | n oc ux 
56, 737 1,811 1, 409, 601 | $61,133 
42,582 | 1,310 | 1,885,828 | 61, 360 
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White lead, red lead, litharge, and orange mineral imported, 1867-1902—Continued. 


White lead. Red lead. ' . Litharge. ORAE mineral. 


Year ending— onn E LE ———— o —— sd Mee Pe cn 
ı Quantity. | Value. ne, | Quantity. | Value. Quantity.| Value. Quantity. Value. 


———————— | A 
— eed e baie —<—<—— ——— 


Dec. 31— : Pounds. Pounds. | Pounds. Pounda. 
1894... oos 796, 480 | $10, 939 917, 873 | $29, 064 38,595 | $1,064 | 1,386,464 | $58, 614 
1805... ctn 1,597, 892 79, 887 1, 764, 274 53, 139 | 97, 667 2, 812 1, 689, 367 | 66, 492 
18904. 29 nous | 1,183,538 | 52,409 | 1,543,262 | 47,450 51,050 | 1,615 | 1,359,651 | 51,077 
IRUT. cc sass eate | 1,101,829 | 48, 988 1,356,070 | 46, 992 60, 954 1,931 | 1,486,042 | 67,519 
E AA | 506, 739 | 24,334 682,449 | 25, 780 56,417 | 2,021 795,116 | 37, 745 
A 583, 409 | 30,212 776,197 | 30,479 | 55,127 | 3,614 | 1,141,387 | 58, 142 
E ... se 456,872 | 28,366 519,551 | 25,532 | 77,314 | 2,852 | 1,068,793 ! 61,885 
190 Tachi 384,673 | 21, 226 485,467 | 19,370 49,306 | 1,87 977,614 | 52,409 
AA 506,423 | 25,320 | 1,075,839 | 37,383 | 88,115 | 2,908 997, 494 49, 060 
PRICES. 


The following table shows the av erage yearly market prices of cor- 
roding pig lead, the net price of white ‘lead in oil (both at New York), 
and the difference between the two since 1874: 


Average yearly net prices, at New York, of pig lead and white lead in od, 1874-1902. 


White | White 


Year. de e m | am MH Year. in NT im 2 
York New | York. New 
| York. | York. 

Per 100 Per 100 | Per 100 | Per 100 Per 100 | Per 100 

pounds, | pounds. | pounda. | pounds, | pounds. | pounds. 

IB six ve XR $6. 00 $11.25 $5.25 || 1859............... $3. 80 $6. 00 $2. 20 

A 5.95 | 10.50 4.55 | 189....0ooocoo.o.o. | 4.33 6.25: 1.92 

yi e ——À 6. 05 10. 00 3.95 |; 18012. ue eere | J 4.33 6.37 2.05 

E A PEERS 5. 43 9. 00 9.04 | ae 4.05 6.39 2.34 

INI. Coo EAE d ee 3.58 7.25 3.67 | TA Lodo ws 3. 73 6. 03 2. 30 

IBID oso eva 4.18 7.00 2,82 || AA 3.28 5.26 | 1. 98 

E codi etas. ^50 | 7.60]  255| 1895... eee 328|  &05| 1:77 

TSS iS can Seana 4.80 7.26 2.45 || 189............... 3. 03 4. 90 | 1.87 

IDAS 4.90 7.00 2.10 A 3. 64 5. 00 1.36 

ji e o E 6.88 2.56 || 1898.00.02... eee 3.79 5. 08 | 1.29 

1881... owe sU 3. 73 5. 90 2.14 |, 1899...54.. 9 eos 4. 03 5.35 0. 82 

Eat n EEE 3.95 6. 00 2: 00-[n9005 ose Loi cre ere 4.55 5.57 1.02 

Waters 4.63 6.25 ¡MANE A 4.51 5.87 1.36 
ii 4.47 5.75 1.28 || 1902. .............. 4.21 5. 62 1.40} 

i... P 4. 41 5. 75 1.34 


It will be observed from the foregoing table that the difference in 
price between white lead in oil and pig lead in New York in 1902 was 
$1.404, as compared with a difference of $1.36 in 1901. Against this 
must be set the difference in the price of linseed oil, which varied from 
47 to 68 cents per gallon in 1902, and from 50 to 82 cents per gallon 
in 1901. The price of linseed oil atthe beginning of 1901 was 56 cents 
per gallon; it sold as low as 50 cents in September, and reached the 
highest point of the year, 82 cents, in July. Beginning with 58 cents 
in January of 1902, the price advanced until it reached 68 cents in 
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June, and then declined until 47 cents was reached in October, closing 
the year at 47 cents. The market price for pig lead in New York 
opened at 4.124 cents and closed at 4.224 cents. The former price was 
maintained until January 25, when it rose to 4.224, and continued at 
this quotation for the remainder of the year. 

The fluctuations in price of linseed oil at New York during the last 
nine years are shown in the following table: 


Price of linseed oil at New York, 1894-1902. 


[In cents per gallon.] 


Year. Highest. | Lowest. | Year. Highest. | Lowest. 

iac EU A pl cus A A 
A NEPOS 56 pO | 1899 os tad doi, 50 37 
dota 59 A Mri od 67 50 
I DNE NN DR NI: 41 C3 MIS C1) MERITO TORRE PERDE 82 50 
TARNEN RIO REESE. 43 30 | O aca ae iaa da ls 68 47 
E NS 46 34 | 


ZINC WHITE. 


The marketed output of zinc white during 1902 amounted to 52,645 
short tons, valued at $4,016,499, as compared with 46,500 short tons, 
valued at $3,720,000, in 1901. The actual production at the works 
during 1902 was less than the quantity shipped by 2,942 short tons. 

'The following table gives the production of zinc oxide from 1880 to 


1902, inclusive: | 
Production of zinc white, 1880-1902. 


Year. Quantity. | Value. | Year. Quantity. | Value. 
Short tona. ! Short tona. 
1850. a aes 10,107 | $763,738 | TRO? Mc TT: 27,500 | $2, 200, 000 
TAS A go 10, 000 700; 000 | 1898. coin seco debo eben 21, 059 1, 804, 420 
A REDE RUN 10, 000 700,000 |! 1894............ esee | 19, 987 1, 399, 090 
jos PORT 12, 000 840,000 | 1895. ..... 2... ecw e eee ee 20, 710 1, 449, 700 
TES — sacd 13, 000 910,000 | 1896... ........ eee ee eee | 20, 000 1, 400, 000 
IRL os E 15,000 | 1,050,000 | 1897.................se. | 25, 000 1, 750, 000 
jS M T 18,000 | 1,440,000 | 18Bo.oocoocoonocnonoonno : 33, 000 2, 810, 000 
TSS ic "T — 18,000 | 1,440,000 © 1898...........L.eseeeeee. 40, 146 3, 211, 680 
IS A si rr aude. 20,000 | 1,600,000 | 1000: hoc keine Rs patet i 48, 840 8,667,210 
DS oi eti ELE 16,970 | 1,357;600 | irrita 46, 500 3, 720, 000 
A caesis oce esce op eas 1,600,000  1902........ leona 52,730 | 4,023,299 
E MVC HENCE IEEE 23,700 | 1,600,000 " | | 
IMPORTS. 


The imports of zinc oxide during 1902 were: Dry, 3,271,385 pounds, 
in oil, 163,081 pounds, total 3,434,466 pounds, as compared with dry, 
3,199,778 pounds, in oil, 128,198 pounds, total 3,327,976 pounds in 
1901, which shows an increase for 1902 of practically 3 per cent above 
the imports of the preceding year. 
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The imports of zinc white, both dry and in oil, in 1902 were 106,490 
pounds greater than in 1901. The imports of zinc white of both kinds 
in 1902 were of less value than the imports in 1899. 

The following table shows the quantity of zinc white, dry and in oil, 
imported into the United States since 1885: . 


Importa of zinc oxide (dry and in oil), 1885-1902. 


— ——Á— € ——— a MÀ — — M ——— — —À: — ——-—À 


Year ending— Dry. In otl. Ycar ending— Dry. In oil, | Total 


value. 
Pounds, | Pounds. Pounds. | Pounda, 
e June 30, 1595,...........Le. 2, 233, 128 98, 566 Dec. 31— 

Dec. 31— | jo T RIDE 3,371,292 | 59,291 | $122,690 
TAM ced acadcenieeseas 3,536,289 | 79, 788 ita 4,516,049 | 129,343 | 153,641 
Litas | 4,961,080 | 123,216 1896........... 4,572,781 | 311,023 ! 161,188 
unaa | 1,401,342 | 51,985 | TRF MEME 5,564,763 | 502,357 | 206,636 
ET NR T | 2,686,861 | 66,240  —  1898........... 3,312,235 | 27,000 | 130,039 
TROD... cece eee cee eee 2,631,458 | 102,298 | ht 3,012,709 | 41,699 | 172,359 
Lo eS , 2,819,351 | 128,140 1900........... 2.618, 808 | 35,706 | 142, 395 
A deabus 2,442,014 | 111,190 |, 1901........... 3.199,778 . 128,198 ' 166, 908 

| | E 8,271,885 — 165,081 | 167,084 


IO ola | 3, 900, 749 | 251, 807 


In addition to the imports given above, there were imported during 
1902, 1,247,036 pounds of white sulphide of zinc, valued at $32,879. 


ZINC LEAD. 


In addition to the products given in the preceding tables the United 
States Reduction and Refining Company, at Canyon, Colo., produced in 
1902, 4,000 short tons of **zinc lead," valued at $225,000, as compared 
with 2,500 short tons, valued at $150,000, in 1901. Zinc lead is a pig- 
ment consisting of a mixture of an oxidized compound of zinc and 
lead, which is obtained by an oxidizing smelting treatment of lead and 
zinc ores in a furnace of special design. 


SUBLIMED LEAD. 


The production of sublimed lead by the Picher Lead Company, of 
Joplin, Mo., during 1902 amounted to 9,465,500 pounds, valued at 
$449,611. This special pigment, which is sometimes classed as a white 
lead, is obtained as a product in the oxidizing smelting of galena ores. 
It consists essentially of lead sulphate and lead oxide. l 


ASBESTOS. 


By JoserH Hype PRATT. 


OCCURRENCE. 


The sources of supply of commercial asbestos are deposits of two 
distinct minerals; one is a variety of serpentine known as chrysotile, 
and the other is a variety of amphibole. 

The amphibole asbestos is usually found in granitic or schistose 
racks, sometimes in pockets, and again in well-defined veins. The 
chrysotile variety does not occur in a vein formation, but is in seams 
of varying width, which pinch out and widen, sometimes being thickly 
clustered together, and again occurring sparingly, and it is always 
found in serpentine rocks. The demand for the chrysotile asbestos is 
far in advance of that for the amphibole variety, on account of its 
being adapted to many more purposes. The amphibole variety can, 
however, be mined and prepared for market at less expense than the 
chrysotile variety, and as it makes a cheaper product there is some 
demand for it for those purposes where its nonconductivity of heat 
is the principal quality desired, as in the manufacture of fireproof 
paints, for wall plasters, for packing in the manufacture of fireproof 
safes and of boiler coverings. Where, however, strength of fiber as 
wellas nonconductivity of heat is desired, as in the manufacture of 
cloth, ropes, felt, boards, tubes, and washers, it is the chrysotile vari- 
ety that is used. 
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PRODUCTION. 


The production of asbestos in the United States during 1902 was 
chiefly from the mines at Sall Mountain, White County, Ga., with 
smaller amounts from near Hinsdale, Berkshire County, Mass., the 
total quantity being 1,005 short tons, valued at $16,200. "This is an 
increase of 258 tons in quantity and of $2,702 in value over the pro- 
duction of 1901, which was 747 short tons, valued at $13,498. Of this 
production all but a few tons was amphibole asbestos. In the devel- 
opment work of the Connecticut Asbestos Company there was a large 
quantity of erude asbestos taken out, but none of it was treated or 
placed on the market. The same is true of the Vermont deposits, 
although during 1901 it was fully expected that this asbestos would be 
placed on the market in 1902.4 The commercial production of asbes- 
tos in the United States has never been over 1,200 tons per annum, 
and when these figures are compared with the amount of asbestos 
imported, which is almost entirely of the chrysotile variety, it will be 
appreciated how large is the demand for this variety. In the table 
following are given the quantity and value of the annual production 
of asbestos in the United States since 1880, inclusive: 


Annual production of asbestos, 1880-1902. 


Year. Quantity. | Value. | Year. Quantity | Value 

Short tona. | Short tona. 
VC See PEL eae ee ee 150 | $4,312 | O ET 104 ¡ $6,416 
TEET. A A 200 10907 A E E 50 2, 500 
a Eo o NEE EU uA Heat eed ecy ad 1,200 | 36,000 | 1891... es ceto nes ed di 32» 4, 463 
1883 nosse Rex e Bleu M tud en 1,000: | 30,000 i| 1805... ccoo 7 13, 525 
o RM 1,000 | 30,000 [| 1896................... Lee 904 6, 100 
1885. Sur tiis Solace yada wet castes 300 | 9,000 | 1897 22. esc des one rro rh nn rmm ne 680 6, 450 
Do ——À——————— 200 | 6,000 || 1898 LL veces Roa EY eet Mewes’ 605 | 10,300 
Er 150 | 4,500 | TOO ic rasta 681 | 11,740 
TORS A A eae ails 100 | 3,000 | 1900.....oooooooooosoonscoo... 1,054 | 16,310 
TEBI indi a vs EE duri RUL 1-800112] 00T Loo aerei Geka ieee sakn 747 | 13,498 
A VER RLEÉDeEe bus 1 4.500 |), 1902 rin 1,005 | 16,200 
A e eese ey EM 3, 960 


a This crude production is reported as being 1,500 short tons, with an estimated value of $30,000. 
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IMPORTS. 
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In 1902 the total value of the imports of asbestos was $762,432, an 
increase of $70,604 over that of 1901, which amounted to $691,828. 
This in turn was an increase of $335,877 over that of 1900, which was 
$355,951, and illustrates the phenomenal increase in the demand in the 


United States for the chrysotile asbestos. 


In the following table is given the value of the asbestos imported 


into the United States since 1869, inclusive: 


‘Value of asbestos imported, 1869-1902. 


Unmanu- | Manufac- Total. 


Yearending— | factured.| tured. Yearending— | factured.| tured. 


Unmanu-| Manufac- 


Total. 


A 729, 421 83,011 


June 30— Dec. 31— 
o aul seb eadeaws $310 f310 ^ — 1885........... $73,026 $617 
1820 0052 5e Cue EOE 1 7 |! 1886........... 134, 193 932 
Lr) A TEET 12 12 1887........... 140, 264 581 
A E A ERROR 1888........... 168, 584 8, 126 
187955 icckacee cs $18 |... cesse 18 1889..........- 254, 239 9,154 
SN LI secet 1 ANE 152 1890........... 252, 557 5, 342 
1.7 ras 4, 706 1,077 5, 783 1891........... 353, 589 4,872 
1876.21.52 cos 5, 485 | 396 5, 881 1892... 1s. | 262, 433 7,209 
yp e PM 1,671 1,550 3, 221 1898 v l 175,602 9, 403 
e APN 3,536 | 72 3,908 ||  1891........... | 240,029 | 15,989 
y A 3,204 | 4,624 7,828 | E 0000an. 225,147 | 19,731 
1880. ....... 9,796 |.......... 9,706 | — 1899... | 229,084 | 5,778 
ES eouu: 27,717 69 | 27,786 | cs , 263,640 4,624 
1882............ 15, 235 504 15,739 | 1898........... 287,636 | 12,897 
1883... eise 24, 369 243 | 24,612 1899........... 303, 119 8, 949 
¡AAA 48,755 1,185 | 49, M0 1900........... 331,796 | 24,155 
1901........... 667,087 | 24,741 


176, 710 
263, 393 
257,899 
358, 461 
269, 642 
185, 005 
256, 018 
244, 878 
234, 857 
268, 264 
300, 533 
312, 068 
355, 961 
691, 828 
762, 432 
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PRODUCTION OF CANADIAN ASBESTOS. 


As nearly all of the ashestos used in the United States is obtained 
from Canada, the following table, which gives the production of this 
mineral in that country, will be of interest: 


Annual production of asbestos in Canada, 1879-1902. 


Year. Quantity. | Value. | Year. | Quantity. | Value. 
Short tona. | | | Short tons. 
UT ee eee | 300 | $19,500  1891........... eee eee eee ee | 9,279 | $999,978 
ada a i | 380 | 24,700 V 1892 ....... sues nenne | 6,042 | 358,462 
DU (gee eR RE 5410 | 35,100 i| 1893 ........ sess seen 6,473 | 313,806 
|o) NEST 810| 52,650 A 7,630 | 420,825 
T E ERNEA TAST TE 955 | 68,750 | 1895....... cernens | 8,756 | 368,175 
Los in leidos l Laane. 125.079- 7 3898 2 aide aE | 12,250 | 429,856 
A M LEAL Lr LAE | 2,440 | 142,441 | A E Dez pass | 30,442 | — 445,368 
EC TORNANO PERRA SUE AE EE AAA | a23,7 486, 227 
SC Y EPEA ETET | 4,619 | 226,976 " 1899 .ooooooccccccccocccocos | 425,536 | 485,849 ` 
c PME E 4.404 | 255,007 1900 .....0..... ccc ceececeees | 30,641 | 763,431 
PAG MERC | 6,113 | 426,954 ', 1901 ......L seen ness | a 38,079 | 1, 186, 494 
JUDI Lu EEO | 9, 860 ¡1, 260, 240 i 1909 4 (ne Len oe ce De | 540,416 | 1,143, 319 
aIncluding abestic. b Including 10,197 tons of abestic. 


The demand for Canadian asbestos is still increasing, as indicated in 
theabovetable. ‘The apparent decided variation in value of the asbestos 
produced is due to the varying amount of asbestic put on the market. 
Thus the increase of less than 4 per cent in value accompanying an 
increase of nearly 150 per cent in production in 1897 was due to this 
fact; and, conversely, the increase of 9.17 per cent in value in 1898, 
with a decrease of nearly 22 per cent in production, was due to a 
smaller production of the asbestic. 


1 
Hi 
LI 


CHROMITE OR CHROMIC IRON ORE. 


By JosePH HYDE PRATT. 


INTRODUCTION. 


Detailed descriptions of the occurrences, localities, and uses of the 
mineral chromite have been given in the reports for 1900 and 1901. 
There has been no increased activity in the development of chromite 
deposits in the United States, owing to their distance from the point 
of consumption. This obstacle is being overcome by bringing a 
market nearer to them and by better railroad transportation. The 
use of chromite for the lining of furnaces should cause a considerable 
increase in the demand for this mineral. 

There has been some change in the last few years in the method 
of treatment of chromite ores that are not of sufficient purity to be 
shipped as mined, or that can not by hand cobbing be brought to 
contain a high enough percentage of chromic acid. Ores of this type 
are crushed, stamped, or rolled, and then passed over some form of 
concentrators. Stamp mills are being used in Canada, and the process 
is briefly mentioned below. 


PRODUCTION. 


California was the only State to produce any chromite during 1902, 
the quantity being 315 long tons, valued at $4,567. This is a decrease 
of 53 tons in quantity and of $1,223 in value as compared with the 
production in 1901, which was 368 long tons, valued at $5,790. In the 
following table is given the production of chromite in the United 
States since 1885: 
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Production of chromite, 1885-1902, 


er ee ——— = ———— ——— 


Year. Quantity. Value. Year. | Quantity. | Value. 
Long tons. Long tona. | 
1885..... EE 2,700 | $10,000 | 1804 ........oooooomocooom... 3, 680 $53, 231 
jw T 2, 000 30,000 || 1899 aid eva cor err e ORE 1, 740 16, 795 
(joy RS 3, 000 40, 000 | rg A —M— 786 6, 667 
LBBB O vin ELEC OU ES 1, 500 20:000 | A ea etes tete ed ore tne dics ated ce tones 
A ausus eA ETE ER IXENO ERN 2, 000 30,000 || AAA | — n I 
j.v ep E PE 3, 599 53, 985 | 1899 coo ee wesc ERR REESE | Sais deere aa A s 
I89li sig v sew ee ERES 1, 372 20, 580 || 1900 cose cic Er E eR 140 1, 400 
TBS? ISI wees rete s ie QSEADER 1, 500 25:000: 4 A be e xr RIS 368 5,790 
INOS oes EAxTARS ONE teres 1, 450 21 250: 101903 0 loot Uueb ve ws EN 315 4, 567 


— —M— M e 


With the completion of the railroad from Erwin, Tenn., to Marion, 
N. C., the chromite deposits of Yancey County, N. C., will undoubt- 
edly be thoroughly exploited, and if the present indications are ful- 
filled, they will become producers of this mineral. 

The Pacific coast offers a proniising field for the erection of a chem- 
ical plant to treat chrome ores in the manufacture of various chromium 
salts, as these ores can be obtained in California. 


IMPORTS. 


There is a large amount of chromite ore imported each year into the 
United States, most of which is from Turkey, with smaller amounts 
from New Caledonia and Canada. Besides the chrome ore, there is 
considerable chromate and bichromate of potash and chromic acid 
imported. Up to 1884 there was little or no chromite ore imported, 
as there was a large production from Maryland. Since then the 
importation of this ore has been constantly increasing. In the table 
below are shown the quantity and value of chrome ore, chromate and 
bichromate of potash, and chromic acid imported and entered for con- 
sumption in the United States since 1867: 
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Chromate and bichromate of potash, chromic acid, and chrome ore imported and entered 
for consumption in the United States, 1867-1902. 


| 


Chromate and bichro- 


Chromic acid. Chrome ore. | 


Year endings Inate of potiiis E | | acta 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
June 30— Pounda. | Pounds | Lony tons. 
TNR NER 875,205 | $88,787 l.c cesses VERFU E: $5, 787 
1868 PR 777, 855 A lulose A e eai acu a Ron 68, 634 
E un dac ences 877, 432 78,988 lisos LS eee re | CERA RE 78, 291 
ri A 1,235, 946 | 127,333 |............ Bevel edad eee | E 127, 341 
jr) MPO 2,170,473 | 223,529 |......,...-. NP INE 223,534 
INDE ctore yo a eo 1,174,274 | 229,111 514 e E E E E 220, 160 
1873 Gees beers wea ces 1,121,357 | 178,472 922 DID t AA 178, 748 
EA 1, 387, 051 218,517 44 AA eR Ca 218, 530 
Myr A E E 1,417,812 | 183, 424 | 45 Vo NT c ra: MEME 183, 446 
Tr PRESQUE, 1,665,011 | 175,795 | 120 decai ea dl 175, 840 
O 4E ETE 2,471,669 | 261,392 13 10-1... | "—— À 204, 402 
INN. 220 dual xad SUL 1,929,670 | 211,136 32 dO euet PIS 211,171 
1879. cci l4 wuE EA RAS 2,094,401 r. 221. 101. Larra 271,151 
TBO —— —Q 3, 505,740 | 350,279 5 3 eee oH DDR 350, 282 
IBS osea EN ER CERA 4,404,237 | 402,088 124 BO eo e see TAT 402,177 
jo MU 2,449,875 | 261, 006 52 dd ce eet mau sedata ae 261, 048 
bi. RC ME 1,990,140 | 208, 681 290 OIN | we hates anton casia aces 209, 019 
So —— M 2,593,115 | 210,677 |............ 120 2,677 73, 586 244, 383 
TRB ike ee E 1, 448, 539 92,556 l1......... isis 39 12 239 92, 834 
. December 31— 
TO espe eaa caque 1,985,809 | 139,117 |............ 101 8, 356 43, 721 182, 939 
ias 1,722,465 | 120,305 ,............ 5,571 1, 404 20, 812 146, 688 
1888 c 1,755,489 | 143,312 |............ 281 4, 440 46, 735 190, 328 
TEND oases ads 1,580,385 | 137,203 |............ 2,974 5, 474 50, 782 191,019 
AO a 1, 304, 185 113,613 |. ee zs 634 4,353 67, 111 171,358 
A 750, 254 55, 897 634 203 4, 459 108, 704 164, 864 
TRO TL ae 496,972 , 94,055 772 204 4, 930 55,579 149, 838 
Io cada 976, 706 78, 981 3,7 611 6, 354 58, 629 135, 251 
I801.. dna tec ee yx us 1,483,762 | 125,796 5, 680 837 3, 470 38, 304 164, 997 
I BoI ee eons cade 2, 045, 910 181, 242 2, 083 414 5, 230 N2, 845 264, 501 
INO ose oci pe VE PS 952, 794 80, 538 2, 429 387 8, 669 187, 400 268, 325 
1500 iniecto tec ires 1,329,473 | 108,497 71,220 5,457 11,570 | 187,439 | — 301,393 
O 1,160,710 | 86,134 5, 329 1,758 16,304 | 272,234 | 360,126 
1606 NEHME 1,130,965 | 73,510 33, 134 6, 360 15,793 | 284,825 | 304,690 
TIO 2 4 oe wr RECS 111,761 7,708 35, 452 7,232 17,542 | 305, 001 319, 991 
Ile doa seras 430,996 | 29,224 53,462 | 10,861 20,112 | 363,108 | — 403,193 
TOU? yt sae Bawa AAA eue Neu 90, 817 11,115 39, 570 542, 597 593, 712 


As is seen from the above, the importation of chrome ore for 1902 
of 39,570 tons is nearly twice the quantity imported in 1901, and illus- 
trates the growing demand for this mineral, not only for use in the 
manufacture of chrome salts, but for use as the mineral. 


CANADIAN CHROMITE. 


The principal chromite deposits of Canada are in the vicinity of 
Black Lake and Colraine, Quebec Province. The mineral occurs in 
the peridotite rocks or serpentine, an altered facies of this. 
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FLINT AND FELDSPAR. 


By HkrNRICH RIEes. 


INTRODUCTION. 


The statistics of production of these two minerals for 1902 are 
probably the most complete ever published, as they were collected 
in conjunction with the mining census. 

The States from which the product was obtained in 1902 remained 
much the same as in 1901, although two new States—Delaware and Vir- 
ginia—were added to the list of flint producers, and one State—W iscon- 
sin— gave no production. While the producing States have remained 
much the same from year to year, the list of operators has changed 
somewhat, for the reason that the deposits are often worked on con- 
tract for the refiner, and hence change hands. Some of the larger 
firms own few mines, leasing most of the properties which they work. 


FLINT. 


PRODUCTION. 


The production of flint or quartz in 1902 amounted to 20,295 short 
tons of crude flint, valued at $35,046, and 16,070 short tons of ground 
flint, valued at $109,163, a total of 36,365 short tons, valued at $144,209. 
The total number of firms reporting was 29; of this number 14 firms 
sold material in the crude form, 9 ground all or a portion of the flint 
mined by them, and 6 firms were idle. The flint ground in this man- 
ner formed 44.19 per cent of the total quantity mined. A comparison 
of the figures of 1902 with those of 1901 shows an increase in produc- 
tion of 3,518 short tons and an increase in value of $4,444 for the 
crude material; in the ground product the decrease in weight was 1,578 
short tons, and in value $9,442. 

The production for 1902 is given below, the value of the crude 
material being that given at the mines, and of the refined that given 
at the mills, which in many cases are situated near the mines: 
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Production of flint in the United States in 1902, by States. 


nM MM i. —-———————————— e m c — — ————— = 
ee 


Crude. Refined. 
State. A a ee ee NUES ae 
Quantity. | Value. | Quantity. | Value. 
Short tona. Short tons. 
Connecticut viewed EA E 862 91, 775 2,620 $2, 912 
MAING 2i seb a tees qa Beek eM bata Was 1,244 BOO A A 
Ki to (Ni Di MM ——————————  — ———Ó—— a (a) (a) 
Marty Wilt). 22 5:259 OnuP E DER MEE AREE da EE RES (5) (b) 13, 450 86, 251 
Montani soos rri AS tura REA EN ini a eet (b) AA IA 
New Yörk qm ods setae tresnaa tese esa sauce oeees en deen 13, 151 21,357 (a) (a) 
Pentis tV ii AA A ete 5, 038 9, 321 (c) (c) 
Virginiasse a a (d) E A, EEEE 
A EE ESOPE E EEEE E ELLE 20,295 35,046. 16,070 109, 163 
l 1 
a Included under Connecticut c Included under Maryland. 
bIncluded under New York. d Included under Pennsylvania. 


These figures do not represent the entire amount of flint consumed 
annually in the United States, for much is imported from Europe in 
the form of rolled flints. The flint nodules thrown outof the chalk by 
the whiting manufacturers are also ground and sold for pottery use. 

The value of the flints and flint stone, unground, imported in 1902 
was $55,092. | 

The production of flint from 1892 to 1902 is as follows: 


Production of flint in the United States, 1892-1902. 


Crude. Ground. Total. 
Yenr. SS 

| Quantity. | Value. Quantity. | Value. | Quantity. | Value. 

l 3 

| Short tons. Short tona. Short tona. 
A itus a72,400 | $50,000 |............|-. eee s 22,400 | $80,000 
TRUM cio O A ^ aso3 | 68,792 ccoo MORES 33,231 63, 792 
naco) ' 442,560 | 319,900 |............ EE 42,560 | 319,200 
A E 413,747 | 21,038 |............ IU 13, 747 21, 033 
I NM NON MES b oa 12,458 | 24,226 ............ | O 12, 458 24, 26 
ry MR | 413,466 | 26,227 |... sisse eene 13, 466 26,277 
I E —  À a21,425 42,670 ............ PME 21,425 | 42,670 
i CRI | a29,852 180,945 | TTE ARE da 29, 852 180, 345 
[^1] NU EET 18,611 | 34,553. 13,884 | $51,798 32, 495 86, 351 
E A A E Os heb | 16,777 ^ 30,002 17,643 | 118,605 34,420 | 149,297 
O eee MS 20,295 | 35,046 | 16,070 | 109, 168 30,365 | 144,209 


a Includes both crude and ground. 


FELDSPAR. 


PRODUCTION. 


The production of feldspar in 1902 amounted to 21,870 short tons 
of crude spar, valued at $55,501, and 23,417 short tons of ground spar, 
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valued at $194,923, giving a total of 45,287 short tons with a value of 
$250,424. | 

This is a large increase over 1901, when the total production was 
34,741 short tons, valued at $220,422. 

These figures do not show the entire amount of spar consumed in 
this country annually, for some is imported from Canada. 

The production for 1902 is given below, the value of the crude 
material being that given at the mines, and of the refined that given 
at the mill. The latter does not include that ground by firms owning 
no mines. 


Production of feldspar in the United States in 1902, by States. 


Crude. Refined. 
State. A A A 
Quantity. | Value. | Quantity. | Value. 
Short tona. Short tons. 
Connecticut. cial is cers (a) (a) 8,742 $59, 642 
A O EE SEAI 4,665 | $12,206 (a) (a) 
Maryland MA A CRINES 5, 560 AAA PU 
El MA A A (a) (a) 
New VOTE I PA 5, 257 14, 272 5, 942 39, 505 
PennsyIyünlE ¿cintia iii 6, 388 19, 923 8,733 95, 776 
Total................. c eere e eH 21,870 | 55,601 23,417 194, 923 


a Included under New York. 


The above production was obtained from 28 firms. Of this number 
19 produced crude spar, and 10 produced ground product also. Nine 
firms were idle. 

The production of feldspar from 1892 to 1902 is as follows. The 
figures since 1895 represent information collected directly by the Geo- 
logical Survey, and are more approximately correct than those of pre- 
ceding years. 


Production of feldspar, 1892-1902. 


Crude. | Ground. l Total. 
Year. m 
Quantity. | Value. Quantity. | Value. Quantity. | Value. 
Short tons : Short tons Short tons 
A A 016,800 | $75,000 l............|....-.---- 16,800 | $75,000 
noc —Ó— E T a 20, 578 e NAAA | ex asersze 20, 578 68, 307 
o MAR CONARI EN 219,264 | 167,000 |............]........-. 19, 264 167, 000 
S O a8,523 | 30,000 ............].....-.--- 8,523| 30,000 
A RPM 410,203 | 35,200 |............]......---. 10,203 | 35,200 
TO uU RWEAT ae PP NETS a12,516 43,100 A olnvrsRR ones 12,516 48, 100 
ASUS A A qu mese asd a 18, 440 32,000 A 3g 13, 440 82, 395 
1809. cob es e OaERMi EMEN ERAS 124,202 | 211,545 ari a 24, 202 211, 545 
1900... 5: A end ex E E 1,787 7,259 23,034 | $173, 712 24, 821 180, 971 
A m 9, 960 21, 699 24,781 | 198,753 34, 741 220, 422 


AA A eee 21,870 55, 501 23,417 | 194, 923 45, 287 250, 424 


a Includes both crude and ground. 


GRAPHITE. 
By JOSEPH STRUTHERS 


INTRODUCTION. 


The mineral graphite is classified in the trade as crystalline and 
amorphous, the former constituting the finer grades used chiefly for 
the manufacture of refractory products, lubricants, electrotypes, etc., 
and the latter being of inferior quality and suited only for foundry 
facings, paint, stove polish, and similar products. Some of the 
amorphous variety, however, especially that from Bavaria and Mex- 
ico, is utilized also in the manufacture of pencils and in electrotyping 
work. 

The bulk of the supply of the best grades of crystalline graphite 
continues to be derived from Ceylon, which furnishes at present about 
80 per cent of the total consumption of graphite in the United States. 
Ceylon graphite is imported direct by steamer in packages of 600 
pounds net weight each, the ore being sorted and graded into four 
products, which in the order of value are: ** Lump,” ** chip," ** dust,” 
and *sweepings." The lump and the chip varieties are used chiefly 
in the manufacture of graphite crucibles and for electrical purposes, 
and the dust and the sweepings are utilized mainly for facings and 
stove polish. The consumption of crystalline graphite in the arts 
and manufactures is approximately as follows: For crucibles, 55 per 
cent; stove polish, 15 per cent; foundry facings, 10 per cent; paint, 
5 per cent; for all other purposes, 10 per cent. The last-named 
division includes powder glazing, electrotyping, steam packing, pen- 
cils, and various minor uses. 

Artificial graphite is manufactured in the electric furnace in two 
forms, one being the so-called graphitized electrodes, and the other 
artificial graphite. To produce the former the ordinary electrode, 
which is composed of a mixture of petroleum coke, pitch, and a carbide- 
forming material (silica or iron oxide), is submitted to the great heat 
of an electric furnace and the whole becomes graphitized, furnishing a 
product having special qualities. For the production of artificial 
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graphite anthracite coal is heated in the electric are furnace and the 
impurities are eliminated, the ash being reduced in some cases to as 
low as 0.5 per cent. 

There are two methods of ia graphite from its ore, the 
wetand the dry. No mill has adopted the dry or air method in its 
entirety on account of the gravities of the component parts of the ore 
being so close to one another. Several pneumatic processes have lately 
proved a partial success, but they have been of limited application on 
account of the inability to remove the small scales of mica which occur 
in some of the deposits. The wet or water method of concentration 
has been developed to a marked degree of efficiency and is the one 
now used by the operative companies. The general method of pro- 
cedure is to crush the ore, stamp it wet, separate coarsely by stationary 
buddles, the concentrates being dried and further treated with buhr- 
stones and screens. In the mill of the North American Graphite Com- 
pany an improvement has been made by the use of the Brumell sepa- 
rator, which treats the dried ore by flotation upon rather than immer- 
sion beneath the surface of the water. 

In spite of the development of the manufacture of artificial graphite 
by the electric furnace, the demand for the natural product has 
increased very largely in recent years because of the growth of the 
iron and steel industry, the largely increased use of copper and its 
alloys, the increased need for lubricants, and the development of elec- 
trical machinery which calls for graphitized products, During 1902 
but little more than one-tenth of the total consumption of natural 
graphite in the United States was of domestic origin. 


PRODUCTION. 


The production of crystalline graphite in the United States during 
1902 amounted to 3,936,824 ^ pounds, valued at $126,144, as compared 
with 3,967,612 pounds, valued at $135,914, in 1901. The greater part 
of the product was derived from the mines at Ticonderoga, N. Y., 
although the mines at Chester Springs, Chester County, Pa., and at 
Stockdale, Clay County, Ala., contributed to the output. Consider- 
able progress has been made in developing mines, notably at Ticonder- 
oga, by the Columbia Graphite Company; at Dillon, Beaverhead 
County, Mont., by the Crystal Graphite Company; at Laramie, 
Albany County, Wyo., by the Copper Cliff Mining Company, and 
near Graphiteville, McDowell County, N. C. Exploratory work was 
done during the year at the graphite properties 8 miles southwest of 
Raton, Colfax County, N. Mex., and an output of 65 short tons of 
high-grade amorphous graphite was shipped to Moosic, Lackawanna 
County, Pa., for manufacture into paint and foundry material. In 
the aggregate about 2,000 short tons of crude material have been 


a In addition to this quantity 30,000 pounds, valued at $1,800, were mined but not marketed in 1902, 
as reported by the Census, 
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mined during development, and are awaiting the erection of mills or 
the results of experimental work carried on for the selection of a 
proper process of concentration. 

The production of amorphous graphite in the United States during 
1902 was 4,739 short tons, valued at $55,964, as compared with 809 
short tons, valued at $31,800, in 1901." The decline in unit value was 
due to the increased proportion of products of lower grades. Under 
this head are included the so-called graphitic anthracite of Rhode 
Island, which is of a structure between scaly and granular and con- 
tains in selected samples as much as 52 per cent carbon, and the 
so-called Baraga graphite of Michigan, which in reality is a carbona- 
ceous schist. 

The principal manufacturers of graphite articles in the United 
States, classified as to products, are named in the subjoined list: 


Crucible manufacturers and grinders: 
Joseph Dixon Crucible Company, Jersey City, N. J. 
J. H. Gautier & Co., Jersey City, N. J. 
Robt. Taylor Crucible Company, Callowhill street, Philadelphia, Pa. 
Bridgeport Crucible Company, Bridgeport, Conn. 
R. B. Seidel & Co., Philadelphia, Pa. 
Ross & Co., Philadelphia, Pa. 
Taunton Crucible Company, Taunton, Mass. 
Crucible Steel Company of America, Pittsburg, Pa. 
Tacony Crucible Company, Tacony, Pa. 
McCollough & Dalzell, Pittsburg, Pa. (Ahrenburg & Co., crucible makers). 
Grinders: 
Allen Graphite Company, Talladega, Ala. 
Philadelphia Graphite Company, Philadelphia, Pa. 
United States Graphite Company, East Saginaw, Mich. (mines in Mexico). 
Paint manufacturera: 
Detroit Graphite Company, Detroit, Mich. 
Wisconsin Graphite Company, Pittsburg, Pa. 
Slore polish manufacturers: 
Rising Sun Stove Polish Company, Canton, Conn. 
Enameline Stove Polish Company, Passaic, N. J. 
Nickel Plate Stove Polish Company, Chicago, Ill. 
Foundry facing manufacturers: 
S. Obermeyer Company, Cincinnati, Ohio. 
Hill & Griffith, Cleveland, Ohio. 
J. W. Paxton, Philadelphia, Pa. 
E. D. Ranson, Troy, N. Y. 
American Facing Company, New York, N. Y. 
Brown Brothers, Springfield, Mass. 
T. P. Kelly, New York, N. Y. 
Grease and lubricant manufacturers: 
Ilsey, Doubleday & Co., New York, N. Y. 
J. S. McCormack, Pittsburg, Pa. 
The Lubriphite Company, Jersey City, N. J. 
Dealers: 
Standard Graphite Company, New York, N. Y. 
Pettinos Bros. & Co., South Bethlehem, Pa. 


a In addition to this quantity 20,716 short tons, valued at $43,600, were mined but not marketed in 
1902, as reported by the Census. 


M R 1902 62 


978 MINERAL RESOURCES. 


In the following table, which shows the annual production of graph- 
ite from 1880 to 1902, inclusive, the refined crystalline product is 
given in pounds and the amorphous product is given in tons: 


Year. Quantity. Value. Year, Quantity, | Value. 
O arar rios DOUDOB.. 622, 500 $49, 800 fpounds..... 535, 858 
i E AAA i Lx | $48, 460 
d, IEA A 100, 000 10, 000 lshort tons.. 760 || 
dias |, N 125, 000 34, 000 1897 [pounds.....| 1,361,706 } 65. 790 
ODE A is . 
7. ON do....| 575,000 | 46,000 [short tons... 1,070 || t 
A cena. aaan E «|, ee 500, 000 35, 000 (pounds "das 2. 360, 000 | 
> £ T o su. 75, 200 
IO PFA ERE FER S A EX do.... 94 i , 950 26, 23] [short tons.. 890 
| 
LBRO cvaccnir sevi ei: MM E 115, 525 $3, 242 1! (pounds..... 2, 900, 732 | 167. 106 
DU iia | t 
INT A AS» aos 116, 000 34, 000 I«hort tons.. 2, 824 || mae 
INMM 2 22:2 066255402 do... 100. 000 a3. 000 (pounds a od 5, 507, 855 L 
ar yw 1900...... ba : 197,579 
IM REO TAAT A ok pace eee ALAS a ÓS 12, 002 ishort tons.. 611 
dco PN PERPE Resp R 71,500 pounds..... | 3,967,612 |) A 
E Lo 13 APN i l 167,714 
IB MAA I ds l ), 674 110, 000 [short tons.. 809 | 
INE RRA A o boo 87, 902 fpounds..... a3, 936, 824 |] : 
(i^ PEPEUTETT i 182, 108 
pho RP : Discs 843, 103 63, 232 Ishort tons.. b 4,739 | 
1 ETT TEUER TEES: P 918, 000 64,010 
(pounds..... 644,700 |] i 
1895 ...o..o...» i w2 | 
Ishort tons.. 2,793 || 


IMPORTS AND EXPORTS. 


The following table gives the amounts of graphite imported into the 
United States from 1867 to 1902, from which it may be seen that the 
annual consumption of graphite in recent years far exceeds the domestic 
production. There were 12 long tons of graphite, valued at $834, 
exported from the United States during 1902, as compared with 5 tons, 
valued at $365, in 1901, and none in 1900. 


Graphite imported into the United States, 1867—1902. 


Unmanufactured. Manufac- 


Year ending— — Led t Total 
Quantity. Value. Value. 
June 30— Long tons 
e E E E E E E EA 1, 356 $54,131 |............ $54, 181 
1868... ..0 204202 25522ves ded VL bou EP PURA UAR SP E UE 9, 431 149,083 |............ 149, 083 
TBO MCN da 3, 742 851,004 |............ 851, 004 
A a a A a ES 4, 040 269, 291 $833 270, 124 
DBT ON A AEE T E 2, 581 136, 200 8, 754 139, 94 
)nyyg Je SN 4,819 829,030 |............ 829, 030 
IBIB c iore era hog eds dax OLedPUC N 7,877 548, 618 |............ 548, 613 
1874. 5c edo essor esc D Mele A EEA 5, 600 382,591 |.......... T 882, 591 
IS Darin 2, 329 122,050 |... oe sans 122, 060 
1870 hss cose va Ero E IET QURE ewe ta EN 2,530 150, 709 17, 605 168, 314 
E AO PE EEES A A AE T 3, 768 204, 630 18, 091 222,721 
ILC NH 3,012 154, 757 16, 909 171, 666 
[yp RES 3,283 164, 013 24, 637 188, 650 
A ON 5, 496 278, 022 22, 941 800, 963 
A T ne"———ÉÓR 7,546) — 381,966 | 31.674 413, 640 


a In addition 30,000 pounds, valued at $1,800, were mined but not marketed in 1902. 
b In addition 20,716 short tons, valued at $43,600) wore mined but. not marketed in 1902. 
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Graphite imported into the United States, 1867-1902—Continued. 


Unmanufactured. ME Toti 
Year ending— EL values: 
Quantity. Value. Value. 
June 30— Long tona. 
E r eb en E Ree RDC o t. 7,621 | $363,835 $25,536 | $389 371 
E NORMEN | 7,745 361, 949 21,721 383, 670 
IL, Pu EI HELPER 7,204 286, 393 1, 863 288, 256 
A PACA EO AE | — RBB] 20,281... 207,228 
iC A E EE necem | 4, 168 164, 111 |............ 164, 111 
|y P da eu nee een 8, 442 331,621 |............ 331, 621 
December 31— ; 
LL NNNM A | 9,200 | 353,990 |............ 353, 990 
O EPRPMEOC E A 8, 869 378, 057 |............ 378, 057 
ls sas 12, 798 594,746 l.o......oooo. 594, 746 
OPERETUR TU C 10,118 555,080 !.......LLL.- | 506,080 
O P 11,677 66% 775 ie ! — 667,776 
Lo e T TC E EE ET E EET T 14, 437 865,379 cec desea | 865,879 
CS NEMPE 5, 814 225,720 |............ |! — 225,720 
jp gm eee E ee ae ee Penner ne Ee CaN ee 8, 814 260,090 |............ | 260, 090 
o Mo PEE ) 15, 230 437,159 |............ | 437, 159 
o d A aa C E eee EE | 8, 533 270,952 |............ 270, 952 
dps MATURE ETAPAS 13, 482 743,820 |...........- 743, 820 
1899. RI EREA Lucio mh e pu dc card | 20,793 | 1,990,649 |............ 1, 990, 649 
WOOO fee NERONE PO EEPE AEE E | 14,417 | 1,390,141 |............ 1, 390, 141 
BOD Use cee sioe es ae. Gara tor uu ac oad anes 14, 325 895,010 |............ 895, 010 
TOO) Neer E A PE ! 18,213 | 1,160,888 |............ 1, 169, 388 
| 


ARTIFICIAL GRAPHITE. 


The manufacture of artificial graphite has assumed a very promi- 
nent position in the graphite industry in recent years, the production 
during 1902 amounting to 2,358,828 pounds, as compared with 
2,500,000 pounds in 1901 and 860,750 pounds in 1900. 

The manufacture of artificial graphite, both of the crystalline and 
of the amorphous variety, has been steadily developed by the sole pro- 
ducer, the International Acheson Graphite Company, at Niagara 
Falls, N. Y., whose progress is shown in the subjoined table of annual 
production from the commercial inception of the industry in 1897 to 
1902, inclusive: 


Production and value of artificio” graphite, 1897-1902. 


Unit 
Year. Quantity. | Value. ¡value per 
pound. 


Pounds. Cents. 


DBO Eos ————————— HPÉ——Á—— One MÀ 162,382 | $10,149 6. 20 
jo rer ——Ó———————ÁÁÁ———— € 185, 647 11, 603 6. 20 
E AA E T A E 405, 870 82, 475 8. 00 
TIO iria E AA AA A AA 860, 750 68, 860 8. 00 
A O e Seas PME E ERU E UE Oe dV P ae Ee V 2,500,000 | 119,000 4.76 


Y ———— ——— a a 2,358,828 | 110,700 4. 69 
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The decrease in unit value of the total production from 8 cents per 
pound in 1899 and 1900 to 4.75 cents per pound in 1901 and 4.69 cents 
per pound in 1902 was largely due to the increased proportion of the 
amorphous variety produced. 

The output of 1902 consisted of 883,591 pounds of grapbitized 
electrodes and 1,475,237 pounds of artificia] graphite in the granular 
or powdered form. The electrodes were used in electrolytic processes 
for the production of caustic soda and of chlorine and metals in chlo- 
ride solution; also in electrometallurgical processes, such as the pro- 
duction of calcium chloride, the electric smelting of copper and iron 
ores, and the manufacture of various iron alloys. The artificial 
graphite in the form of grains and powders was used chiefly in the 
manufacture of paint, dry batteries, and commutator brushes, although 
a considerable quantity was used in the manufacture of lubricants, in 
electroplating work, and in certain chemical processes requiring a 
carbon of exceptional purity. 


OCCURRENCE AND PRODUCTION IN CANADA. 


Graphite occurs in Canada both as amorphous and as crystalline, the 
former grade being found chiefly in Nova Scotia and New Brunswick, 
where it occurs as graphitic shale or clay, and the latter variety occur- 
ring notably in Ottawa and Argenteuil counties, Quebec, and in simi- 
lar deposits in Lanark, Leeds, and Frontenac counties, Ontario. The 
most important of the amorphous deposits are in the vicinity of St. 
Johns, New Brunswick, although other deposits of lesser note are 
located in Kings and Westmoreland counties, New Brunswick, and at 
the Lochaber mine, Nova Scotia. Amorphous deposits have also been 
found in Haliburton and Hastings counties, Ontario, and in Renfrew 
County, Brougham Township, is a very extensive deposit of this 
character, which carries also considerable crystalline graphite. The 
Ontario Graphite Company operated this last-named deposit during 
1902. The value of the output in Ontario during 1902 amounted to 
$17,868. 

The crystalline variety occurs in two distinct forms, namely, lump 
and disseminated. The lump graphite generally occurs in limestone 
in the form of nodular masses or small veins, although in a few cases 
the ore is in small veins in diorite or other igneous rock. Up to the 
present time the lump deposits have not warranted systematic mining. 

The disseminated graphite is of the crystalline or flaky variety and 
occurs in gneiss, assaying up to 35 per cent carbon. According to 
Mr. H. B. H. Brumell these bands of gneiss are considerably devel- 
oped in the townships of Buckingham and Lochaber, Lochaber County, 
Quebec, many beds having a thickness of 20 feet or over, and the 
product assaying about 20 per cent graphite. A few of these beds 
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have been opened and considerable quantities of ore extracted and 
treated at the various mills in the district, more especially in later 
years at the mills of the American Graphite Company, the Bucking- 
ham Company, and the Walker Mining Company. 

The following companies were interested in graphite mining in 1902: 
In New Brunswick, the Canada Paint Company, near St. John Station; 
in Ontario, the Ontario Graphite Company, Brougham, and the Globe 
Refining Company, Port Emsley; in Quebec, the North American 
Graphite Company, Buckingham; the Walker Mining Company, Buck- 
ingham; the Calumet Mining and Milling Graphite Company, Calumet, 
and the Grenville Graphite Company, Grenville (formerly Keystone 
Graphite Company). 

Of the above-named companies the North American Graphite Com- 
pany contributed regularly throughout the year. The Ontario Graph- 
ite Company did not begin to produce until August, nor the Globe 
Refining Company until December. The Canada Paint Company 
acquired 500 acres of mineral land at Petitcodiac in January, 1908. 

The production of graphite in Canada during 1902 amounted to 1,995 
short tons, valued at $28,300, as compared with 2,005 short tons, val- 
ued at $38,780, in 1901. The subjoined table gives the annual produc- 
tion of graphite in Canada from 1886 to 1902, inclusive. 


Annual production of graphite in Canada, 1886-1902. 


Calendar year. Quantity. | Value. 


| 
| Calendar year. Quantity. | Value 
Short tona Short tons 

| O 500 | $4,000 || 1895 ..............-uueeeeese 220 $6, 150 
IS is rod Des 300 2:400. || A ihe ao 139 9, 455 
pho E — — (€ 150 1,200. ||, 1897 ios exe rk er EET RS 436 16,240 
A pd oe EUER E 242 3,160 || 1598 Pr TEE (a) 13, 698 
j|. A ETAS 175 A A p 1,130 24,179 
MeO lace coc bossa sante 260 1,560 || 1900 5: 2 sedi cdas 1,922 80, 940 
Ia ov ds cea ee ne 107 3,703 || 1901.25 eere her o 2, 005 38, 780 
E A raa e mE EE None. None, | Weird 1,095 28, 300 


1591. be O 8 223 | 


aQuantity not reported. 
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WORLD’S PRODUCTION. 


In the following table is shown the world’s production of graphite, 
by countries, from 1896 to 1901, inclusive: 


World's production of graphite, 1896-1901. 


(Quantity in metric tons.] 


Country. PERCENT EN 
Quantity. Value. Quantity. Value. Quantity. Value. 
United States ................ 933 $48, 460 1, 589 $65, 730 1,878 $75, 200 
AUS A cie 35, 972 410, 081 38, 504 439, 610 83, 062 421, 058 
CRBBOS iras 126 9, 455 396 16, 240 |..... — 13, 698 
Ceylon cioe uv e ew 10, 463 414, 405 19,275 | 1,159,885 78, 609 9, 243, 263 
Germany................. es. 5, 248 72, 108 3, 861 66,126 4,698 97,916 
A O ls gie Apre 61 316 22 110 
A or seula ses 3, 148 10, 193 5,650 11, 300 6, 435 17, 423 
JADAD aoa es cess Esse ur ET xS 215 6, 925 204 16, 075 846 10, 265 
Mexico......... eee eee 620 5,287 907 8, 668 1,857 18,237 
Bweden ...................... 491 99 9, 240 50 1, 620 
TOU 325 actors tovs 77, 405 70,546 | 1,787,185 126, 752 | 9, 898, 790 
1899. 1900. 1901. 
Country. A ne iT 
Quantity. i Value. Quantity. Value. Quantity. | Value. 

United States ............... 9,774 $167,106 3,064 | $197,579 $167, 714 
IN 31,819 395, 280 33, 663 418, 126 1, 918, 509 
Canada .................. eee 1, 025 24,179 1, 744 30, 940 38, 780 
Ceylon i eoi Soror rnnt 29,087 2,904,970 19,168 | d875,190 d 3, 203, 215 
Germany..........-- eene 56,196 120,250 9,248 | 186,500 58, 000 

dl ii aos 1, 548 7,572 1,858 9, 104 (a) 
A oa di eoe 9, 990 55, 944 9, 720 55, 720 69, 211 

TA. ruere A 53 5,120 94 9,118 (a) 
Mex iO iris 2,305 | 22, 847 2, 561 25, 650 7, 615 
Sweden ...ooococcccccononc co. b 535 | 1,674 84 3, 186 1, 900 
5, 478, 166 


Toll. ce eve ertt ix di 8, 704, 942 c 81,194 |< 1,761, 113 


a Statistics not available. 

b Includes crude. 

c Latest available figures used in making up total. 

d These values are taken from the official year books of the United Kingdom. e 


MAGNESITE. 


By JosEPH STRUTHERS. 


INTRODUCTION. 


The mineral magnesite, or magnesium carbonate (MgCO,), in the 
pure state is composed of carbon dioxide (CO,) 52.4 per cent, and 
magnesium oxide or magnesia (MgO) 47.6 per cent. It frequently 
contains, however, a small quantity of magnesium silicate, and at 
times iron carbonate is present. The color is white, often with a yel- 
lowish or grayish tinge. In appearance the massive form is similar to 
unglazed porcelain; and, though brittle, it is exceedingly hard to drill. 
It is found in talcose schist, serpentine and other magnesian rocks, 
also in gy psum, and as veins in serpentine; and often mixed with the 
latter, it forms a variety of verde-antique marble. 


PRODUCTION, IMPORTS, CONSUMPTION, AND PRICES. 


The production of magnesite in the United States continues to be 
limited to California, and during 1902 the quantity reported was 3,466 
short tons, valued at $21,362, as compared with 13,172 short tons, 
valued at $43,057, in 1901. The production during 1902 consisted of 
1,230 short tons of crude product, valued at $5,582, and 1,050 short 
tons of calcined product, valued at $15,780, the latter being equivalent 
to 2,936 short tons of crude product, which are included in the total of 
3,466 short tons of crude magnesite. 

The following table gives the quantity and value of crude magnesite 
produced in the United States from 1891 to 1902, inclusive: 


Quantity and value of crude magnesite produced in the United States, 1891-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons. Short tons. 
E ricos sex ER URL A ude 439 $4,390 || 1897 ............ seller nne 1,143 $13, 671 
JAY? Los Con Vea vi DEAS. 1, 004 10,040 || 1808 AA t oi ms 1, 268 19, 075 
180]. ird dr eo ERE wees eames 704 7,040 | 1899 S. cL otis s ze dba die erra 1,280 18, 480 
e 5 cue pU s ER ERES 1, 440 10.240 | 1900 ES 2,252 19, 383 
ANC 2,220 | 17,000 || 1901.0... eee eee eese 13,17 43, 067 
1898. tices setae a due oia d ons 1,500 11, 000 | A A oid aene a3, 466 21,362 


a Including 380 short tons, valued at $1,723, mined previously. 983 
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The production of crude magnesite is practically under the control 
of one firm, which ships the entire output to manufacturers of carbon- 
dioxide gas for the production of the gas by calcination; the calcined 
product, which is essentially magnesium oxide, or magnesia, is returned 
to the shipper and is subsequently utilized by paper-mill concerns. 

The demand for calcined magnesite for this purpose in the West is 
limited, and only a small portion of the available supply is utilized—a 
trade condition which is reflected by the different unit values of the 
calcined product in various years considered in connection with the 
quantities produced. Thus in 1900 the supply amounted to 1,013 short 
tons, and the average value per ton was $15.70; in 1901 the output of 
4,796 short tons far exceeded the demand and the average value 
decreased to $5.58 per ton; in 1902, when the supply reached the normal 
consumption of 1,050 short tons, the average value per ton rose to $15. 

The imports of crude and calcined magnesite during 1902—chiefly 
from Greece and Austria—amounted to 49,786 short tons ($373,928), 
as compared with 33,461 short tons in 1901. There was also a large 
importation of magnesite bricks, but no statistics of their quantity and 
value are available. It is thus seen that the United States furnishes 
a small proportion only of the total consumption. 

The total quantity of magnesite consumed in the United States is 
approximated by adding together the domestic production and the 
importation, although in the latter case there is no distinction made 
between the crude and calcined magnesite. On this basis the total 
consumption of magnesite during 1902 was 53,252 short tons, as com- 
pared with 46,633 short tons in 1901, and with 31,073 in 1900. 


USES. 


In the crude state magnesite is used in the manufacture of carbon- 
dioxide gas by treatment with sulphuric acid or by the application of 
heat alone. In the former case magnesium sulphate is obtained as a 
by-product, which, being dissolved in water, filtered, and crystallized, 
yields Epsom salts (MgSO,, 7H,O). During 1902 it is estimated that 
at least 50,000 barrels of this salt were produced in the United 
States. Early in 1903 a combination was effected of the various con- 
cerns engaged in the manufacture of Epsom salts. The chief use of 
the carbon-dioxide gas derived from this source, in both the gaseous 
and the liquefied forms, is to charge, or carbonate, mineral waters. On 
account of its antiseptic properties the gas is used also in place of the 
ordinary pump or engine to raise beer and similar beverages. Its use 
in mechanical refrigeration in warm countries and on shipboard is 
being developed. | 

In its calcined state (which corresponds to magnesia, MgO) the con- 
sumption of magnesite has increased very largely since 1899, owing to 
its uses in the form of bricks or concrete as & refractory lining for 
open-hearth furnaces and converters in the steel industry. 


MICA. 


By JoskePH A. HOLMES. 


OCCURRENCE. 


Mica is widely distributed in the United States, but its commercial 
sizes are found only in about one-third of the States and Territories: 
Alabama, Arizona, California, Colorado, Connecticut, Georgia, Idaho, 
Maine, Missouri, Nevada, New Hampshire, New Mexico, New York, 
North Carolina, Rhode Island, South Dakota, Virginia, and Wyoming. 
The actual mining of mica in the United States during the last few 
years has been limited mainly to North Carolina, New Hampshire, 
South Dakota, New Mexico, Idaho, Virginia, and Colorado, though 
some development work has also been carried on in California, Nevada, 
Maine, Alabama, and Georgia. In several of these States good 
deposits of mica are known to exist that are not now available on 
account of their distance from railroad transportation. This is espe- 
cially true of the deposits in Colorado, Nevada, New Mexico, and 
Wyoming. 

The mode of occurrence of mica in coarse pegmatite dikes has been 
described in the Twentieth Annual Report.¢ The mineral constituents 
of these pegmatitic dikes are principally quartz, one or more of the 
feldspars, and mica, the latter being in the United States mainly mus- 
covite, with occasionally quantities of biotite. The Canadian mica is 
mainly phlogopite. There are many accessory minerals found in these 
dikes, some of which are of economic importance and have made 
valuable by-products. The feldspar, especially when of the potash 
variety, and the quartz become available as commercial commodities 
when the deposits are near the markets for these products. Thus the 
deposits in the Eastern States are more favorably situated for utiliz- 
ing these two minerals than those in the West. In a few instances it 
is the feldspar that is the principal mineral mined, with the mica as a 
by-product. 

In California mica of commercial sizes has been reported from several 
localities, but at only one of these was any mining reported during 


a Twentieth Ann. Rept. U. S. Geol. Survey, pt. 6 cont., 1599, pp. 695-707, 085 
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1902, namely, at the Mount Alamo Mica Company's mine in the Piru 
mining district, Ventura County, which is 58 miles from Bakersfield 
and about the same distance from Lancaster, the neurest railroad 
stations. Here some development work was carried on during the 
year. The pegmatitic dikes outcrop prominently, varying in width 
from a few feet to several hundred feet. As is the case in all such 
dikes, the percentage of mica, always small, is variable, not only with 
respect to quantity, but also in the percentage of plate mica in the 
individual crystals or blocks. Thus far most of the mica obtained has 
been scrap mica which has been pulverized. Occasional crystals of 
clear, clean mica were obtained that cut sheets from 2 by 3 inches to 
4 by 10 inches. The scrap mica is pulverized at the mine, and the 
commercial product is shipped. 

The mica deposits of Nevada are at the present time too isolated to 
warrant mining on any extensive scale. The only deposits that have 
been opened up to any extent are those in the Czarina and the Snow- 
drift groups of claims. The former are situated in the Virgen Moun- 
tains, the last southern promontory of the Wasatch Range, which lie 
between the Rio Virgen and the Colorado River. The nearest town 
is Rioville, which is at the confluence of the two rivers and from 16 to 
25 miles southwest from the different claims comprising the general 
Czarina group. "The deposits are at an elevation of about 5,000 feet 
and are in pegmatitic dikes, cutting a granitic schist. As reported by 
Mr. Daniel Bonelli, the associated minerals found with the mica are 
mainly garnet, tourmaline, columbite, and beryl. These deposits have 
been opened to a depth of about 45 feet, and a considerable quantity 
of sheet mica was shipped from here a number of years ago, a part of 
which cut sheets 2 by 3 to 3 by 5 inches. The largest mica found cut 
sheets 8 by 13 inches. The nearest railroad station is Chloride, Ariz., 
distant about 90 miles. The Snowdrift group of claims are located 
on the north side of the highest peak of the Virgen Range, about 15 
miles south of Bunkerville, Lincoln County, Nev., close to the Arizona 
line. The proposed Arizona and Utah railroad will come within 15 
miles of this group and within 12 miles of the Czarina group. Samples 
of this mica examined were of good quality. 

In the Black Hills region of South Dakota, near Custer, a number of 
workable deposits of mica have been opened during the last few years, 
and many of these have been worked at intervals. Only the mines of 
the Black Hills Porcelain, Clay, and Marble Company, however, were 
worked, and these for only a short time during 1902. 

In New Mexico mica of sufficient size and in sufficient quantity to 
be workable has been found in the eastern central portion of Rio 
Arriba County, and these deposits have been worked at a number of 
different places at intervals during several years past. Also along the 
crest of the mountains 20 to 30 miles northeast of Santa Fe, and in 
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San Miguel County 20 to 30 miles west and northwest of Las Vegas, 
& number of such deposits have been found, and several of them have 
been worked to a limited extent. But little mica was actually mined, 
however, in New Mexico during 1902. 

In the New England States workable deposits of mica have been 
found and have been mined in a number of different New Hampshire 
localities, and at several localities in Maine and Vermont. But little 
actual mining was carried on in either of these States during 1902, 
though in New Hampshire there was a considerable amount of develop- 
ment work done, principally by the Tugg-Hill Mining and Develop- 
ment Company on its property at North Groton. At this place the 
company expects to utilize not only the mica, but also the quartz and 
feldspar. 

In the southern Appalachian region mica deposits are numerous, 
and in North Carolina mining operations were carried on during 1902 
at a number of different localities, mainly in Ashe, Mitchell, Yancey, 
Jackson, Macon, Stokes, Cleveland, and Rutherford counties. In 
Virginia mica mining was carried on at several localities in Amelia 
County. 


PRODUCTION. 


During 1902 the production of mica was confined to the following 
States: California, New Mexico, South Dakota, Vermont, New Hamp- 
shire, Maine, Virginia, North Carolina, and Georgia, over two-thirds 
of the quantity coming from North Carolina. Of these States only 
New Hampshire, New Mexico, North Carolina, and South Dakota 
were producers in 1901. 

The total quantity of mica produced in the United States during 
the year 1902, as reported to the Survey, was as follows: Plate mica, 
373,266 pounds, valued at $83,843; scrap mica, 1,028 short tons, valued 
at $13,081; and mica, rough as mined or unmanufactured, 372 short 
tons, valued at $21,925; total value of mica produced during 1902, 
$118,849. The increase in the production of plate mica during the 
last three years is due to the increasing quantity of small-sized mica 
disks and rectangular sheets that have been cut for electrical purposes. 
This was formerly all thrown away as scrap mica. There was also a 
large falling off in the production of scrap mica, which in 1902 amounted 
to 1,150 short tons, valued at $14,606, as compared with 2,171 short 
tons, valued at $19,719, in 1901. 
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In the following table is shown the annual production of mica in the 
United States from 1880 to 1902, inclusive: 


Annual production of mica, 1880-1902. 


Year. Quantity. | Value. | Year. Quantity. , Value. 
Pounds. Pounds. 

AA 81,669 | $127, 825 | iu [un os 49, 156 65, 441 
AOS] A mE bis du EFE 100,000 | 250,000 SOTHI Vect deck RA a22 1, 750 
jp Cm 100,000 | 250,000 1407 ora AAA 82, 676 80, 774 
I CO ae ee eee ME 114,000 | 285, 000 | Serap ......--.eeeeene a 740 14, 452 
INSIST an REM EE odds 147,410 | 368, 525 | m [uo ESAAG A EE. 129,520 108, 534 
TERS ET 92,000 . 161,000 | SCOPI sca xong a 3, 999 27, 564 
LBRO cesta ves in E ERI n ed 40, 000 70,000 | IAN A ETIE 108, 570 70, 587 
A ae rae a aS 70,000 | 142, 250 SOTA fo ser bee ro ane eat a 1, 505 50, 878 
TBA LI ie O 48, 000 70, 000 ta EA 456, 283 92, 758 
po M DRE 49,500 | 50,000 |Serap ................. a 5, 497 55, 202 
18% occ mA 60,000 | 75,000 1. pis DNE ETIN 360, 060 98, 859 
IBN I C A ua ic VE.VRC QUE 75,000 | 100,000 SOTHDo Iu e EVE Y tones a2,171 19, 719 
1802 cauce ve bcRLesx EA 75,000 | 100,000 Sheet ................. 373, 266 83, 843 
O MEER UE MT 51,111 SUID ds a 1, 028 13, 081 

LE re One ann ef a 156 | e [pus Rough as mined, or 
lom — 85, 943 | 52. SAN unmanufactured.... a372 21, 925 

BOTH X0ode cess a191 ' 
Tiu eM 44, 325 
x2 A REN a 148 | pire. 


a Short tons. 


The relatively small production of mica can be accounted for by 
the low prices maintained for plate mica, by the uncertainty of the 
occurrence of the mica in the veins, and by the large number of small 
producers who are entirely dependent upon one small mine, and who, 
when the mica in this begins to give out or is poor, have not the 
means to carry on much dead work and have no other deposit to help 
to fill out this deficiency. The consolidation of a number of the mica 
mines in different sections might be profitable. The importation of 
mica from Canada and India at a low valuation tends also to curtail 
the production of mica in the United States. This is especially true 
of the mica imported from India, which can be mined and landed in 
this country at a lower price than in some cases it can be mined in the 
United States. 
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In the following tables is given the quantity of plate and scrap mica 
produced in 1900 and 1901, by States: 


Production of mica in 1900, by States. 


State. Sheet mica. | Scrap mica. 


Pounds. Short tons. 


New Hunpnpehlte ¡ia 191, 118 645 
New MEXICO fag oo A esses Duces e LLLA LE 9, 620 258 
Nortli Caroling -ossia e ERR VOLU II neirbdee me E Pss 107, 255 4, 450 
SOUTO: Dakota. ero I ERE A E DC ERERAS A AE ERES a 123, 090 80 
VIRIL UHR 16,000 |. ¿ocaso as 
Other Staten boi a A A at wa 9, 200 

A A O II EUM DM EL 456, 283 5, 497 


aSold in rough or unmanufactured condition. 
bldaho, Maine, Nevada, and Rhode Island. 


Production of mica, in 1901, by States. 


Btate. Sheet mica. | Scrap mica. 


Pounda, Short tons. 


New Happens n E EEEROPNREEEESKEERE dS ERA 65, 800 250 
New MexiG0..acwocecedbvbe cx sevRcR A E IDRE Me Casse iu RRVE EE GEM a NU vies 8, 100 146 
North CHIOlHB a Ee ta RA LEX Vue cout eMe eCeeEE Ee E a Us Misa E 266, 160 1, 775 
Sotith Dakota .occoecsccil Qe AAA SAVER ENS S uisi. anu n 25,000 [oo sedan 

Total oes sess ewe ec e DET pee aeuo ad da Cun SA RECEN e cea 360, 060 2, 171 


The following table gives the quantity and value of plate and scrap 
mica produced in 1902, by States: 


Production of mica in 1902, by States. 


Sheet mica. Scrap mica. Rough as mined. 
State. 
Shor Short 

Pounds. | Value. tons. Value. tons. Value. 
AA A A skeen suse seas EE 50 $2,200 |... 2er Se nra 
OOOTRIÉR coi orci Ses ep bend bs A O 23 $1, 000 
Maa 8, 000 $450 74 AA vesloeud wean’ 
New Hampshire ......................... 83, 950 4, 074 323 4, 522 134 2, 675 
New Mexico ........ccc0.cccceecceceeeces | 500 300 1 A secs 
North Carolina... 006% 2 e ocesaes ees 803, 816 65, 419 545 4, 729 10 1, 000 
South Dakota ............................ 6, 000 1,200- [5 4v ews cea eus 205 17, 250 
Virginis 22506 2scaa EV AEXGRATDUEEEEECD RAS 26, 000 12, 400 85 A ese erai 
TOUR ua ense usu wok Er n eae 373, 266 83, 843 1, 028 13, 081 372 21, 925 


From these tables it will be seen.that the production of plate mica 
in North Carolina in 1909 was greater than in 1900 and 1901, but 
that there was a large falling off in the production of scrap mica. 
This can be accounted for by the fact that most of the scrap miea now 
produced is that obtained as waste in mining and cutting the plate 
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mica, whereas formerly a very large amount of the scrap mica was 
obtained from old dumps, the accumulation from the waste or 
trimmings of previous years. 

New Hampshire's production was again very materially reduced, as 
was also that of South Dakota and New Mexico, as compared with 
that of 1900 and 1901. California, Vermont, Virginia, and Georgia 
were additional producers to those of 1901, but in all cases the pro- 
duction was small. The production of North Carolina was 303,816 
pounds of plate mica, valued at $65,419, showing North Carolina to be 
the principal mica-producing State of the country. 


IMPORTS. 


There is annually imported into the United States three to four 
times the value of the plate mica of domestic production; the imports 
are principally from India and Canada. 

In the following table is given the value of mica imported into the 
United States from 1869 to 1896, inclusive: l 


Value of unmanufactured mica imported and entered for consumption in the United States, 
1869-1896. 


Year ending— Value. |: Year ending— Value. Year ending— Value. 
June 30— June 30— Dec. 1— 

1R69...:6 05 senna | $1, 165 ISTO ES $9, 274 1888 as a $57,541 
1870; Gar dares | 226 E APA. 12, 562 ji... | « 97, 351 
IST eb 1, 460 TBR iss es veces | 5, 839 1890.5. 2e es a 207,375 
Icon 1, 002 Ica 5,175 ju AA 95, 242 
j|. p RE | 498 TERS Lis eie E ves 9, 884 tica 218, 938 
TE PAP A 1, 204 Di. AAA 28, 294 e PA | 147, 927 
IBID secessu AA Ti lax e cess 28, 685 E A 126, 184 
Ii 569 |, Dec. 31— | LOO OT RDUM | 174, 886 
A 13, 085 lo e — ia a 06, 354 )ts Pav 169, 085 


a Including mica waste. 


Under the new classification made necessary by the Dingley tariff 
act, in effect from and after July 24, 1897, mica is designated as 
“* unmanufactured ” and “cut or trimmed.” A specific impott duty 
of 6 cents per pound is imposed upon the former and 12 cents per 
pound upon the latter, with an additional 20 per cent ad valorem duty 
on each. 
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The imports, after the new classification took effect, for the years 
1898, 1899, 1900, 1901, and 1902, were mainly as ‘‘ unmanufactured” 
mica, as follows: | 


Mica imported and entered for consumption in 1898, 1899, 1900, 1901, and 1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 
1898. Pounds. 1901. Pounds. 
Unmanufactured........... 877,930 | $115,930 | Unmanufactured .......... 1,598,722 | $299,065 
Cut or trimmed............ 78, 567 31,152 || Cut or trimmed ............ 78, 813 35, 989 
Total codi 956,497 | 150,082 | Total. pra 1,677,565 | 335, 054 
1899. 1902. 
Unmanufactured........... 1,709,839 | 233,446 | Unmanufactured .......... 2, 149,557 419, 362 
Cut or trimmed ............ 67,293 42,538 || Cut or trimmed ............ 102, 299 46, 970 
Total ............. se. 1,777,182 | 275,984 Total..........-.- ees 2,251,856 | — 466,332 
1900. 
Unmanufactured........... 1,892,000 | 290,872 
Cut or trimmed ............ 64, 391 28, 688 
Total AA 1,956,391 | 319, 560 


As is seen from these tables, the import of mica for 1902, amount- 
ing to 2,251,856 pounds, valued at $466,332, is an increase of 574,291 
pounds, valued at $131,278, over the importation of 1901, and this 
increase is greater than the total value of the production of mica 
in the United States during 1902. This illustrates the increasing 
demand for mica in this country, a demand, however, that is being 
supplied largely by foreign mica. 
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PRODUCTION. 


For the year 1902 a larger number of springs report sales than in 
any previous year; and, with only one exception, every section of the 
country reports also an increased production as compared with 1901. 

The list for 1902 includes 721 springs, an increase of 62 over the 
list of 1901, which contained 659 springs. There have been added to 
the list 96 springs, and 34 have been dropped, chiefly because water 
from them is no longer on the market. <A few springs have been 
taken from the list because they have not been heard from for several 
years, and no data relating to them can be obtained. 

The springs actually reporting sales for 1902 are 649, an increase of 
67 over 1901. Of the remaining 72 springs, 39 report that no sales 
were made in 1902. Of the 33 springs not heard from, about one- 
half were represented in the figures of the report for 1901, and among 
them are a number of springs doing considerable business. They 
are all included in the estimate, which is based on previous reports 
from these springs. The average price per gallon for 1902 is nearly 
13.7 cents, as compared with 13.6 cents for 1901 and with 12.5 cents 
for 1900. 

The total production for 1902, including the figures estimated for the 
delinquent springs, is 64,859,451 gallons, which is 9,088,263 gallons 
more than were reported for 1901. "The value of the product of 1902 
is $8,793,761, an increase of $1,206,799 over that of 1901. Consider- 
ing only the 648 springs actually reporting sales in 1902, the figures 
are 63,174,552 gallons, as compared with 54,733,661 gallons in 1901, 
an increase of 8,440,891 gallons. The value of this product of 1902 
is $8,634,179, compared with $7,443,904 in 1901, an increase of 
$1,190,275. 

As in 1901, the North Atlantic States lead the other sections, showing 
the greatest gain both in production and in value. The list makes a 
net gain of 8 springs, 22 having been added and 14 dropped, leaving 
the total at 257, as compared with 249 for 1901. Reports of sales 
- were received from 230 springs, which is 14 more than were heard 
from in 1901. The number of gallons sold in 1902 is reported as 
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22,047,263, valued at $3,540,433, an increase of 4,470,294 gallons and 
of $1,027,348 over the figures for 1901. The springs new to the list, 
22 in number, are the following: 


Connecticut. —Granite Rock Spring. 

Maine.—Carrabaseet Spring, Rocky Hill Spring. 

Maasachusetts.—Arctic Polar Spring, Beach Hill Spring, Berkshire Crystal Spring, 
Hygeia Artesian Well, Lexington Spring, Purity Spring. 

New Jersey.—Alpha Spring, Trinity Springs, Turtle Hill Spring, Washington Rock 
Spring. 

New York.—Big Indian Spring, Dryden Springs, Hide’s Franklin Spring, Illeton 
Artesian Well. 

Pennaylvania.—Artesia Spring, Imperial Spring, Korrylutz Well, Malvern Spring, 
White House Spring. 

In the South Atlantic States there is also a gain both in production 
and value, and also in the total number of springs whose waters are used 
commercially. The net gain in the list is 10, as 18 springs have been 
added and 8 dropped, leaving the total at 116 for 1902, as compared 
with 106 for 1901. Sales for 1902 are reported by 104 springs, which is 
16 more than the number reporting in 1901. The production for 1902 is 
4,040,202 gallons, valued at $670,354, an increase over 1901 of 867,493 
gallons in quantity and of $122,867 in value. The 18 springs new to 
the list are as follows: 

District of Columbia. —Crystal Spring, Laurelwood Spring. 

Florida.—W hite Sulphur Springs. 

Maryland.—Elim Spring, Roland Park Artesian Well. 

North Carolina. — Alkalithia Spring, Jackson Springs. 

South Carolina. —BDuffalo Lick Springs, Cokesburg Mineral Spring, West Springs. 

Virginia.—Augusta White Lithia Spring, Basic Lithia Spring, Bellfont Spring, 
Coppahaunk Lithia Arsenic Spring, Craig Healing Spring, Lone Jack Spring, 
Sublett’s Lithia Spring. 

West Virginia.—Magnesia Spring No. 2. 


The North Central section shows a decided increase in the number 
of gallons sold, but a decrease in the total value of the product. 
There is an increase in the total number of springs, the net gain over 
the list of 1901 being 18. There were added to the list 23 springs and 
5 were taken from it, leaving the total for 1902 at 180 as compared 
with 162 in 1901. Of these 166 reported sales. The number of gallons 
reported as sold in 1909 is 25,958,218, the largest in any section. 
This is 2,408,220 gallons more than were sold in 1901. "The value of 
the product of 1902 is $2,838,498, which is $354,867 less than that of 
1901. The 23 springs new to the list of 1902 are the following: 


Illinois.—Blue Grass Springs Elmhurst Mammoth Spring, Mokena Mineral 
Spring. 

Indiana.—Mudlavia Artesian Sulphur Spring, Porter Mineral Springs. 

Kansas.—Boon Mineral Spring, California Spring, Geyser Mineral Spring, 
Hoover's Mineral Spring, Merrill Mineral Spring, Phillips’s Mineral Spring, Sulpho- 
Magnesian Spring, Sun Springs. 
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Michigan.—Prosit Flowing Well. 

Missouri.—Brown’s Lineville Springs, Haymaker’s Lineville Springs, Monegaw 
Springs, Mysterious Medical Spring, Ponce de Leon Well. 

Ohio.—Alba Spring, Deerfield Mineral Springs, Green Springs, Artesian Mineral 
Well. 

Wisconsin.—Sanitas Fountain. 


The South Central States gain both in production and in value, and 
have the largest increase in the number of springs. The net increase 
is 20, the section adding 23 new springs to the list and dropping 3 from 
it. The total for 1902 is 73, instead of 53 in 1901. Sales in 1902 were 
reported by 66, which is 16 more than in 1901. The sales of 1902 
amounted to 8,190,825 gallons, an increase of 401,016 gallons from 
1901. The value of this product is $625,492, an increase of $210,769 
over the previous year. The 23 springs new to the list are the fol- 
lowing: 

Alabama.—Cherokee Spring, MacGregor Spring. 

Arkansas.—Allen’s Alterative Magnesia Spring, Ravenden Springs. 

Indian Territory.—Sulphur Spring. 

Kentucky.—U pper Blue Lick Mineral Springs. 

Louisiana.—Ozone Spring. 

Tennessee.—KEastbrook Springs, Hinson Springs, Horn Mineral Springs, Larkins 
Spring, Lockeland Springs, Montvale Springs, Willow Brook Springs, Whittle Springs. 

Teras.—China Spring Well, Cicero Smith Well, Gibson Well, Hawthorne Well, 
Lithia Well, Sangcura Well, Star Well, Texas Carlsbad Well. 


For the Western States there is noted, as in the previous section, a 
gain in production and value and in the number of springs on the 
list. There is in 1902 a net gain of 6 springs for the section, 10 
springs having been added and 4 dropped from the list of 1901. The 
total for the list of 1902 is 95, as compared with 89 for the previous 
year. Of these 83 report sales in 1902, which is 3 more than reported 
in 1901. The number of gallons reported sold in 1902 is 3,638,044, an 
increase of 293,868 over 1901. The value of the product is $959,402, 
an increase of $184,158. The 10 springs new to the list are the 
following: | 

California.—Grant Mineral Spring. . 

Colorado.—Colorado Mineral Spring, Columbia Mineral Spring, Glaze’s Spring, 
Golden Lithia Spring, Montrose Mineral Spring. 

Montana.—W hite Sulphur Springs. 

Oregon.—Boswell Springs, Colestin Spring, Kingsbury Spring. 
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Production of mineral waters in 1902, by States and Territories. 


Springs 
State or Territory. | n pon: Quantity. Value. 
g 
| Gallons. 

AA A E T E eas 8 68, 050 $25, 109 
ACERA Me MMC O es 7 149, 100 52,575 
California ............ P PE a an 43 | 2,419, 430 678, 224 
vun s TEE | 17 667, 424 133, 798 
COH HEC Le Ub is ocean OS cewek mula 11 307, 000 194, 085 
District of ColümbiaRzo severe Emo oe Cees oe teow heed eds 4 212, 100 12, 106 
Plorida cs eo veal Re RE Eco obit a xr eee X eia cAM OM BeOS 5 21, 900 8,271 
COT o ooo rosa ecco ia vx ads Vea p RE en UE a a aad oe ire 10 419, 100 60, 797 
IHDOB Oir ut O QS 22| 1,767,955 89, 565 
LOAD ooo os Shins soe Ss a weeds SA EE S Vins eS Ere e dex paie 16 273, 380 236, 501 
Do e M RC ETC ! 6 152, 050 14, 655 
KANKAN SS A A SS a 15 | 3,139,970 207, 100 
Kentucky IA a aa a as 5 169, 750 21,537 
LOUISIANE C —————————————— ————— 3 499, 261 43, 502 
Müll E uns ete bei riesci REN NR TAM ND pear tee wees 23 764, 750 82, 588 
Mar yA o ooo du You ae sea Raw Eb Rp Ep EE IA LLL E 9 488, 288 45, 100 
Mamachusetts A lenis eel ies RET Rat A ER Add 75 | 8,475,365 562, 973 
NMBIOHIEA ur oorr ERR Eu ERE P ISSUE SER Re RN E etudes 28 | 8,653,690 275, 763 
Minnesota II aio i Obseu ba rU LES 5| 2,217,000 415, 140 
MAERIRATUDI E aad FR ERR a Y 459, 485 77, 868 
NU AA tU E rebos EE is 18 963, 545 204, 270 
MUDIATIB SA E Vix RIVE VE 8 87,020 19, 635 
New^Hampsliire suv 55 55 ooh s raed Se qot ok ie a eden aie eoe Arie ais 8 629, 500 185, 996 
New Jersey coc ie PTS | 16 860, 900 41,875 
NM o died MI | 6| 75,600 11,100 
Now YORK AI | 56 | 6,609,176 | 1,299,037 
North Carolina AAA bead catkins A estesa EE 10 104, 400 18, 795 
ODIO Sis cov eder HE id A 20 | 1,948,840 172, 746 
TORO ise pode Ra i pei ved eru era ope a e tud hs doxes An woe 8 85, 470 7, 945b 
POenDnsy IVADE 22055 foo ropes ES Et AA NORD AEN EE ees 31 | 4,567,260 1, 124, 532 
Rhode Islands goes oo nds eke Dara éd epe a 4 244, 212 26, 588 
Mouth: Carolinae ose tatus dees Dues esed o E eut recae | 9| 259,706 76, 525 
SOUTH DEKOUE So sese oto ed ero e peu dicent EE Lx s velt ami p ceases | 2 158, 340 23, 186 
TENNESSEE 355200 boss wd atet Cae eank ia rada 13 247, 429 36, 315 
TEXAN AM NR ERR ; 21 | 6,568, 550 862, 446 
NGPIBOUE A O lae pecans | 6 89, 100 22, 760 
A za EE E S uerus n | 48 | 2,442,398 423, 412 
MRSDITIEUOH, ul EE otha A esee dues EA Cien 8 78, 000 9, 300 
West Vi acia | 9 92, 310 25, 43 
WOSCODRID car E oue a ii ETE E ERE 33 | 5,982,948 1, 199, 473 
ad AA REIS REC boa va ecu o sean eue dd | 6 304, 700 108, 240 

Toll O dA AS eek du Me A ae CURE AE S | 649 | 63,174,552 | 8,634,179 
Estimated production of springs not reporting sales ................ 72 | 1,681,899 159,582 

Cradle aso Li ches aL | 721 | 64,859,451 | 8,793,761 


a The States in which only one spring for each has made a repon are included here, These States 
are Idaho, Indian Territory, Nebraska, Oklahoma, Utah, and Wyoming. 
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Production of natural mineral waters, 1883-1902. 


Springs | ; 
Geographie division. TODO, Ran Value. 
g. : 
1883. Gallons. 

North AtlabtC euros s EIER eu Rex EARN UU Eae etes ades 88 | 2,470,670 $282, 270 
Bouth-Atlantie- vc eciam a 27 312, 090 64, 973 
North Central ...................- Eagle xa RSS eee D ae 37 | 1, 435, 809 323, 600 
South Central. uiii cose sese vane axe ARA esse ssa E RU ERU QUEE S 21, 1,441,042 139, 973 
Weste 36a cus exte Ek d E CU datas naan wea pM OM EE Ve a E eode 6 169, 812 52, 787 
129 | 5,829, 423 863, 603 
Estimated ..................- eee Per OT Te NER REDEEM ER MER EE 60 | 1,700,000 256, 000 
Total 1515. 25 Viale cade pede eue ees RUM Er RU UE 189 | 7,529,423 1, 119, 603 

1884. 
North Atlante oa 38 | 3,345, 760 328, 125 
South Atlantic u.s eReR ERI I ETE pa RN ErExARUERDEREKEnU V TERES 27 464,718 108, 191 
North Central ccn cee tasa A cua v na p RE E RN 87 | 2,070,533 420, 515 
Bouth Central orco o eos er A VES dut e) 21| 1,526,817 147,112 
Western A A ia 6 307, 500 85, 200 
129 | 7,715,328 1, 084, 143 
Estimated A aa 60 | 2,500, 000 375, 000 
TOlal iles ctw EE EE EE EE EN E A 189 | 10,215, 328 1, 459, 148 

1885. 
North AAN 51 | 2,527,310 192, 606 
Bout AUBADUtG Lei ooo v vkeyEEPSN nada CUN iia 82 908, 692 237,153 
North: Central couler e eaE exer RA e 3x SARI A 45 | 2,925, 288 446, 211 
Böuth Central 5$ oosbecesdosr A a 81 540, 436 74, 100 
Wester di do a 10 509, 675 86,776 
169 | 7,411, 401 1, 036, 845 
Estimated A O 55 | 1,737,000 276, 000 
TOM aaa 224 | 9,148, 401 1, 312, 845 

1886. 
North Atlanti cio cnc vo rers ei A a RA EE A ER arid 49 | 2,715,050 177,969 
South AU AiG Cah es veo Exec xke px one rae oa e d WIRT cde 88 720, 397 123,517 
Nori Conti da 40 | 2,048, 914 401,861 
SOUGH Central 2. a 31 822, 016 58, 222 
Westerns A Md ri Ru 14 781, 540 137, 796 
172 | 7,087,917 899, 365 
Estimated occ tea PET 53 | 1,862, 400 384, 706 
TO 225 | 8,950, 317 1, 284, 070 

1887. 
NOAA CAMU da 40 | 2,571,004 213, 210 
South Acantilado id 84 614,041 147, 149 
North Conta ro 38 | 1,480, 820 208, 217 
South Cedar A A is 29 741, 080 87, 946 
y A A RO 12 | 1,236, 324 288, 737 
153 | 6,643, 269 945, 259 
Estimated A A 62 | 1,616, 340 316, 204 
TOCA) A A A EAN 215 | 8,259,609 | 1,261,463 
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Production of natural mineral waters, 1583-1902— Continued. 


Springs " 
Geographic division, report- | a 
ing d 
1888. Gallons. 

North Atlantica a so or oe Ded tesa ERI EU PES 42 | 2,856,799 
South Atlantic A A res 32 | 1,689,387 
North Central cure oet cee Boeke ate Ai ee v cS disci desc 38 | 2,002,373 
Routh Central 2.9 wesc Exec oa e A due need 19 426, 410 
A eV o vev eere ce ewes eh ite wae eus o E A PA ED 15 | 1,853, 679 
146 | 8, 828, 648 
Estimated oco we A O Ee ae oS UR Td MS §2 750, 000 
OMB A A eked Pew aoe Eh se ee tke eae 198 | 9,578, 648 

1889. 
North AMADA EAS EEREVe aT dee 60 | 4,106, 464 
South Atlantic see cise suk eed sie e ee ees 47 646, 239 
North Cen tral 6S. oie se 1616650 ee 6S E Cielo wu wool V am ve wm e le elena eae GR e qe 97 / 3:0 d e 8 86 6, 137, 716 
South Central A ovexse e occu qaos b biarena 33 500, 000 
WE a ndo Eu dd De 32 | 1,389, 992 
Tola] ita sus IN O A E A 258 | 12,780, 471 

1890. 
North ATA on ikke RR Eo I ERE RUP Weed get U ene EEds£s 55 | 5,043,074 
South AA 39 647, 625 
North Central .« eoe te sace cdeox la 71 | 5,050, 413 
South Central. cc. 55 coe calada 30 604, 571 
Western bodes eel EUDUT FEE PRU VERAM LATA A eur Par De 25 869, 504 
220 | 12,215,187 
St A D a UR hea oP eae eee nha LL ipie A Aeon 53 1, 692, 231 
TOtül. ee oco ee vo ca up Lese Wie ea eles PN E. 273 13, 907, 118 

1891 
North AVANNG id A lie Me e M EN rd ES 62 | 5,724, 752 
South Atlanti la aa 41 796, 439 
North Central Sere A suele eim m; B ese B'a eus P tele A a era ol dn 68 8, 010, 906 
BOUtH Centhils cic S4 A bita nd iue 29 629, 015 
A isse A eduardo ce DE md 27 | 1,123,640 
227 , 16,284,402 
Estimated A e aed ds 61 | 2,108,330 
E1511) A NN A EUN P ts 288 | 18, 392, 732 

1892. 
Non Atle A aia 65 | 6,853,722 
South Atlantic ................... A IR E a 47 | 1,062, 915 
Nofrtli-Cenlrál «s ai oa x eaae du be A os vd aia OR ek 74 | 11,566, 440 
South Central auos coe Lei oo ela das 82 693, 544 
Western » see €. 9 Ra 99 9,9 e 9 4-9 eme Pn RR reca sas ea Sie 24 1, 261, 453 
242 | 21, 438,104 
ESTAR 6G terrm 41 438, 500 
Total oom oU dO ecto ta pex bots ie dta adiutus Mrs kee eure 233 | 21,876, 604 

1893. 
North Atlahtie id ads 79 | 8,851,192 
Boüth AURHUU d soo ERE ced ee saeco e utem at dose 49 1, 092, 829 
North COn. ccc bce bs clei a ED DIu esu d eMe b WE 78 | 8,833,712 


Value. 


$247, 108 
493, 489 
325, 839 

71,215 
421, 651 


1, 559, 302 


120, 000 


1, 679, 302 


471,575 
198, 032 
604, 238 

43, 356 
431, 257 


1, 748, 458 


1,175, 512 
245, 760 
737,672 

81, 426 
253, 578 


2, 493, 948 


106, 802 


2, 600, 750 


1,591,746 
313, 443 
482, 082 
106, 022 
414,564 


2, 907, 857 
83, 402 


2, 996, 259 


1, 933, 416 
353, 193 
1, &A, 732 
109, 334 
594, 469 
4, 825, 144 
80, 826 

4, 905, 970 


—Ó 


1, 844, 845 
804, 736 
1, 073, 427 
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Production of natural mineral waters, 1883-1902—Continued. 


Geographic division. report- Quanity Value. 
ing. ^ 
1803. Gallons. 

Boutli Centri eco SES ae 35 | 1,139,959 $122, 331 
Westem S uos Cadres O eL P EE dE tees eee wee 29 675, 041 807, 623 
270 | 20, 092, 733 8, 652, 962 
ESTARAS he ev odes Terre Ee sea ds qoe UK Ee EE 60 | 3,451,762 593, 772 
TOU Bet Pr cm 830 | 23, 544, 496 4, 246, 734 

1894. 
North- ACROSS CIS OUT AEN aces 83 | 8,217,528 1, 488, 361 
South AVIOUUG ii as 55 660, 120 129, 143 
North Central cos src EA SR 82 | 6,914, 900 1,115, 322 
South Centri A QIREMETRWO e dee ut we ER ERR ANE 37 | 2,319,813 273, 836 
O cu ciet Ee A A Ea CM GE e ES 29 859, 905 274, 235 
286 | 18,972,266 | 3,280,897 
Estimated a 71 | 2,597, 342 460, 949 
Total porum c ERE 357 | 21,569, 608 8, 741, 846 
aA | A a o ed 

1896. 
NOrth Atlanule cic cick cece Aa 88 | 8,668, 907 1, 572,881 
South Atlantic ................ PERINAT PEI SNC A Teer EE AUR 61 953, 713 287, 623 
North Centrale na o RARE EACUS Seale dee esu a EA ARENIS 92 | 6,428, 582 1,577,118 
South-Central Wao eed PORT 85 | 2,346,806 161, 073 
WY CSLOUIE osi aa 31 886, 185 292, 832 
297 | 19, 294, 193 3, 891, 527 
Estimated 122x222 as ed ect 73 | 2,179,350 362, 710 
Total ............ A de dae 370 | 21, 463,543 4, 254, 237 

1896. 
North Atlante con a vn eva ea e dU E EEUU SEN 90 | 9,231,890 2, 069, 336 
Boutb Atlanti sori A EA ERR ERU sla webs 60 | 1,306,088 400, 408 
North Contribuez deett xev ve xd o EIE S uu diu eue es eae EE. LE 97 | 8,123,080 808, 307 
South Central..... .... aA ceu E Du RM Sabie Sed ames E O ia d 394 | 4,304,957 255, 943 
WY CRON PERI M IF ——————————Á——— P E— 31 1,577,185 400, 998 
312 | 24, 606, 200 3, 934, 992 
DESAS LL ERIE IE EENE aia 65 | 1,189,112 201, 200 
POUL EO D TRE PERDE 377 | 25,795,312 4, 136, 192 

1897. 
North: AtIuntiQ 4. ole eoieeaalusad4 ee er USD a 125 | 9,708, 266 2, 607, 357 
South AANG ¿a aded 68 | 1,244,563 947,717 
NOTO COn Li EUN V ER das are id e adf aq Mowe 104 | 6,281,931 718, 182 
South Cent nib ossis oss bx yin Cd ed ie Meow ae sane ete oe DLE 36 | 2,432,647 129, 185 
y e rM T 48 | 2,694,875 708, 179 
381 | 22,362,282 | 4, 605, 620 
o AAA O ca aa Slatin wae Ug adus bales Dawes ls 60 893, 629 93, 486 
DOM ne Las 441 | 23, 255, 911 4, 599, 106 

1898. 
North- Atlanti PEE C "ur 131 | 11,161,300 3, 288, 915 
BOUt A EBUOUO ss 71| 5,073,941 8, 165, I71 


NOT Conti. o o bI dr eo eee Bat duin 107 | 7,499,563 896, 158 
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Production of natural mineral waters, 1853-1902—Continued. 


Springs 
Geographic division. report- 
ing. 

1898. 
South Central- o odor once erc eC n a ERE UR DG E he Spe 85 
MAC A ——————ÓÓ———Óm 62 
406 
ERA bn Se a ik eh eee ed ee DR Ra E ARR CREME Ee UNE 78 
Total ooo oio cx Dons Edu De Pct mad Wade ME ave Oe eens See | 484 

1899. 
North Atlante A AA RENE E xg 171 
South Atlante. e Res E e SE AR 79 
North Centrale o o ort Sd AA 124 
South Centrül iuo bes cuts CX Reed wea t nx WR RR VPE E 41 
WY CSE tes cta sobre rabat eiua o d et NM RR RIS RUE RUP ESS 61 
479 
Estimated usc veo EEUU uide Wr RW eR CRAS ME ER da at 62 
TOUR) worden ptu uso o. d usa eue vdd ond da QUE Reg ER RU eae 511 

1900. 
North Atlantie e Se wees Qe EP dee ees OUR eee cata den 173 
South Atlanti cde sce oci AS ea es ved d Son 75 
North Central. EC ERROR ER Esc x ETE RR Ex RN Rec 137 
South Centrál cena secu eo ERR Ea Dao ie ea ete eee ties 41 
MAN e ea ea qoot orta we de o ewes 65 
491 
Estimated ico ee rx e CN be PEE Vr dE e Ee E EE EE RE 70 
TOA eeu co caute Rate A utu safes aula d uua RAS OU dae 561 

1901. 
North AMADO UC icon oes ne bs code v que xe is 216 
South Atlante oscila voe la 88 
North CO peso ERRAT ES VESLA Mus d Rx aote bd e d 147 
Boüth Central) cerises cocer bh roa vex CC tARA RU eit dida 50 
ftri. D AA 80 
581 
Fstima IA al uu wo dear TC e eb o ERR TERR as 78 
TOM esie Viel S ota on A Ru a olo oa acte ida o ac Va ees 659 

1902. 
North A CANE coros od CS daa RE EOD arx a Val es Teucer 230 
South Avian errar aae a ian sore seu ud dee 104 
North Central cc. riadas a RA a VE ve bre 166 
South Central’ soo sonce sos vede wel per Ure E ELI RE RD Nx pS eia Ep 66 
M'GRUDETE S Loos suu eg ad Wa ER CN UN OE Ro eie ces ra ad ea cat Gc da op d RUN 83 
649 
ERUImBLeQ cscs cite vie tx o ERR Ear a E EC bt aC VU Gites Cows 72 

Total | 


Quantity 
sold. 


Gallons. 
1, 253, 517 
2, 693, 318 


27, 681, 639 


1,171,825 


28, 853, 464 


18, 674, 764 
1, 826, 543 
13, 496, 723 
b, 599, 152 
2, 424, 357 


37, 021, 539 


| 


Value. 


$93, 437 
482, 817 


7, 926, 493 


125, 340 


8, 051, 833 


2, 003, 888 
469, 579 
1, 734, 727 
311, 388 
965, 612 


5, 484, 694 


2,540,597 | 1, 463, 336 


39, 562, 136 


13, 344, 708 

2, 373, 607 
19, 679, 499 
6, 518, 662 
8, 330, 519 


45, 276.995 
2, 281, 789 


47, 558, 784 


17, 576, 969 
8, 172, 709 
22, 849, 998 
7, 789, 809 
3, 344, 176 


54, 733, 661 | 


1, 037, 527 
55, 771, 188 


22, 047, 268 
4, 040, 202 
25, 258, 218 
8, 190, 825 
8, 638, 044 


63, 174, 552 


1, 684, 899 


721 | 64, 859, 451 


6, 948, 030 


2, 001, 606 
439, 905 
2, 239, 261 
389, 513 
721, 520 


5, 791, 805 


453, 367 


6, 245, 172 


2, 613, 085 
547, 487 
8, 193, 365 
414,723 
775, 244 


7, 443, 904 


143, 058 


7,586, 962 


3, 540, 433 
670, 354 
2, 888, 498 
625, 492 
959, 402 


8, 634,179 


159, 582 


8,793, 761 
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Summary of reporta of mineral springs for 1902. 


I 


Springs ¡ Springs Ton 
State or Territory. re- not re- commer 


porting. | porting. cially. 


NORTH ATLANTIC STATES. 


MAING ues tices UR uoc a UE E aM DAE 23 3 26 
New Hampshire... coven 9422209 24e eec se RIF Qa Ee. serier eni EN RENE 8 1 9 
Vermont AA eras A A ve ERE NN p d IE eU 6 0 6 
Massachusetts ce csceceuet eene a Wai A 76 6 81 
Rhode Iland RE" —————————————— — (€ 4 0 4 
Connecticub sac saca ded  eEIio A a 11 3 14° 
New York ..................... —— ——Á— P € 56 8 64 
NG@W Mine a PT T P D ——————— a a aa a 16 0 16 
PennsyIVAnDiB coe oie Me A kee oes eee ees EOM AS Ra 31 6 37 
SOUTH ATLANTIC STATES. 
Maryland................... ES - 9 2 11 
District of Columbia... iu Reid Re esens auei nena a e EREMO MEE 4 0 4 
WiPQ WIR. coche cS T UTE 48 8 56 
West Virwittia-<:.2c0c.0555ic rr ceros 9 0 9 
North Caro Hai 2 A 10 2 12 
SOWED: COTO IMA A PLU a ud ME Ep 9 0 9 
GOOG: cocer ped A M eue Be S VE WEB Es Lie e UE 10 0 10 
FIOFHOR ec eC A es a aa che comes Depende RILEL s C e 5 0 5 
SOUTH CENTRAL STATES. 
KentütEy coe cectiee Genk u Mecum sles eeu PU eap M UEM RE UP C EE 5 1 6 
Tennesse c ooco uasa bea snwesewseebeu A io 13 0 13 
A Wer pH P 8 0 8 
Mississippi. das 7 0 7 
Louisiana.................. E qus ABUS su EE NRI FEAR 3 0 3 
o cessi sos E E Ees nc Tc EE 21 6 27 
q AA O adbt specu EE CLE LM E 0 7 
Oklahoma RE rc" 1 0 1 
Indian Territory sra a tee obi rer eROa cA eqeEiPuK PEE EO ME 0 1 
NORTH CENTRAL STATES. 
ONO Geese RELATES eE Mobsqu che a ae weet ao 20 2 22 
A We rece adds teria taw pect canas tea dE 16 1 17 
A A sees eU ex IRI tienes 22 1 23 
DEG Bios A a 28 2 30 
W ISCONSI iirc see a deter nee Me EU e RN edd EL D A MEE E 33 5 88 
put oportet --—————MÓÁÁ———— X 5 1 6 
TOW Ae Ludo cu rsDXM ERN UE EC EbDeDeSE da 6 0 6 
MASSON dd OLI DE a deg 18 1 19 
South Dakta.. seses ioc ii ue hte v eR UR ss 2 0 2 
hic ti. d OUR 1 0 1 
E Acct ce eee O et LEA ED LAS D D A catia 15 1 16 
WESTERN STATES AND TERRITORIES 
WY OMI Sooo ae A II CM EM RD E 1 0 1 
Montann..... 2.2... eee eee eee OS 8 0 3 
(oc tii pF c 17 8 20 
NOW MOXICOL SL ouk roa Ses eet ri DOf vates Geax 6 1 7 
P worn D uL "LT 0 1 1 
Us eerste Sheet Sy ie Sule Se mE 1 2 3 
NGCVOGH cocci ata ida 0 1 1. 
PASO A A A E ihe A E LN eT 1 0 1 
A CEU 8 0 8 
Washington 34 ope e seins 3 1 4 
California A A uL dut Ses 43 3 46 
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IMPORTS. 


The following tables show the imports of mineral waters from 1867 
to 1901, inclusive: 


Mineral waters imported and entered for consumption in the United States, 1867-1902. 


In bottles of 1 | In bottles inex- | worin bottles. | All not artificial 


Fiscal year end- | quart or less. cess of 1 quart. * | Total 
ing Jule = ee MISR; 
Quantity. Value. Quantity.! Value. ‘Quantity. Value. | Quantity.| Value. 
Bottles. Quarta. Gallons. Gallons. 
TSO piu DUE 370,610 $24,913 3,792 | $360 |.......... BIS or cro A $25, 410 
ET IA 241,702 | 18,438 | 22,819 | 2,052 554 A IEA) 20, 594 
A 344,691 | 25,635 9,739 802 1, 042 Lr n PN se 26, 682 
Y RES 433,212 | 30,680 ^ 18,025 | 1,743 | 2,063| 508 |........... CMS 32, 931 
Lr MENT 470,947 |34,604|  2,220| 174]  1836| 14 ...........]. «esee 34,919 
1873: 9. lied 892,913 | 67,951. .......... eee eee 639 VIG fice eds 68, 067 
An 35,508 | 2,826 .......... RARE 855 75 | 394,423 | $98,151 | 100,652 
E cereos 7,238 T) EEG EM, 95 16 | 199,095 | 79,789 | 80,496 
TION RE 4,174 "vs sso. pP 5 2| 395,956 | 101,640 | 102,118 
ING 5 06i2se NS E i cscs aur lea MN A 447,646 | 134,889 | 136,788 
E NI 12,965 | 1,328 .......... O. mr 22 | 520,751 | 167,458 | 168, 808 
oe cute Cu 8, 229 Riis REOS EEN A eases 883,674 | 350,912 | 351,727 
Yr A 28,410 | 2,352 RN 3 4| 798,107 | 282,153 | 284,509 
18 ccoo 207,554 | 19,731 .......... e: A E 927,769 | 285,798 | 305,529 
TART olei pereo 150,326 | 11,850 .......... | Mm 55 26 | 1,225,462 | 383,616 | 395, 492 
Doo CCS 152,277 | 17,010 '.......... E A tv 1,542,905 | 410,105 | 427,115 
V CAEN: 88,497 | 7,054 ..........[....-00- | NR PM 1,714,085 | 441,439 | 448,493 
Artificial mineral Natural mineral 
waters. waters. 


Quantity. | Value. | Quantity. | Value. 


———— |———— ————  —Á | c —— UR PARED. 


June 30— Gallons. Gallons 
O DIRK bas MES EU eee eens 29, 366 $4,591 | 1,505,298 | $362,651 
INS Ludis ee a votis UEM ENS ate eee EM CoU E 7,972 2,157 | 1,660,072 897, 875 

Dec. 31— 

O ox E ebR E paulus M e DE a qe eS DE E TE 62, 464 16,815 | 1,618, 960 354, 242 
j|. APP MCN 18, 885 4,851 | 1,915,511 385, 906 
Y NEIN" c 12, 752 4,411 | 1,716,461 341, 695 
A ee Diete uds uuE d bre odd 36, 494 8,771 | 1,558, 968 368, 661 
A eor cu A Re e aes 22, 328 7,133 | 2,322,008 433, 281 
180b las cc sett te als cotta ai PLE OE SD de AE MEE 26, 700 8,700 | 2,019,833 392, 894 
jo — — ———— ———p— —— ea 16, 052 9,089 | 2, 266, 123 497, 660 
IROS os csi bud udi won E edu E dta 6, 086 2,992 | 2,321,081 506, 866 
|o pep "E 7,753 3,047 | 1,891,964 417, 500 
unc -—— m 101, 115 19,151 ¡ 2,104,811 506, 384 
TSG oe Seo hs oe tae een deep DERE cb e 51, 108 11,739 | 2,273,393 551, 097 
IE cr SA A A E oem ete a 2,942,200 | a 501, 684 
DROS O A notes | OA a 1,955,723 | a 526,071 
A tte cu duh A a 2, 382, 410 | 4663, 803 
A A A eee asa | EET ANAE A a 2, 485, 42 | 2687, 874 
p | sedula dk heal (ihe ae hears a 2, 567,323 | a 744,392 
1900 505 reek ea EE CHOR een en detec TU DE iio ica a2,460,119 | a712,714 


aIncluding artificial. 


MONAZITE. 


By JoserH Hyper Pnarr. 


INTRODUCTION. 


The grant by the Brazilian Government ? to a German of the exclu- 
sive right to develop the monazite sand deposits along the coast of 
Brazil for a period of ten years will have a further tendency to increase 
the demand for and the interest in the monazite deposits of North and 
South Carolina. The consul-general at Frankfort has informed the 
Department of State that à company has been organized in Berlin to 
acquire control of this privilege. During 1902 a number of inquiries 
were received from German importers for information regarding the 
occurrence of Carolina monazite, its quantity, percentage of thoria, 
and value. Satisfactory replies were made in all cases except with 
regard to the price of the monazite sand. This is held at a higher 
figure delivered in Germany than the Brazilian, but with the latter 
deposits controlled by one company the price of the sand will natur- 
ally be increased, and probably so much so that the Carolina sand will 
be in considerable demand for exporting to Germany. During the 
latter part of 1902 and the early part of 1903 there has been a very 
noticeable impetus in the monazite mining industry in North Carolina 
and South Carolina, and the result should be a large increase in the 
production of this mineral during 1903 as compared with that of 1902. 
One company, the German Monazite Company, is operating in North 
Carolina and shipping its product exclusively to Germany. 


OCCURRENCE. 


In the report for 1901 the occurrences, localities, and methods of 
mining of monazite were described in detail. The commercial deposits 
are not found in the original rocks, but in the gravel deposits of the 
present und former streams, which have resulted from the disintegra- 
tion and erosion of the crystalline rocks which contain the monazite. 
The deposits of North Carolina, South Carolina, and Brazil still supply 
the world’s demand for this mineral and no other commercial deposits 
have as yet been discovered. Perhaps a ton a year has been obtained 
as a by-product in feldspar mining of the pegmatitic dikes of southern 


a Advance sheets U. S. Con. Repts., May 9, 1902. 
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Norway, but this will represent practically all the monazite that is 
obtained commercially outside of the Brazil and the Carolina deposits. 

The occurrence of monazite in iron ore and in graphite has recently 
been described by Mr. Orville A. Derby,? and while they are not con- 
sidered at the present time of commercial importance they are of 
considerable scientific interest. The iron ore consists of magnetite and 
ilmenite, through which the monazite is quite abundantly scattered. 
It was obtained from the fazenda Catita, on the lower Rio Doce, state 
of Espirito Santo, Brazil. Monazite associated with graphite was 
obtained from near Jequitinhonha, in Minas Geraes, and from near Sáo 
Fidelis, in Rio de Janeiro, Brazil, and from both localities it consti- 
tutes the principal portion of the noncarbonaceous residuum. 


USES. 


Monazite, which is essentially an anhydrous phosphate of the rare 
earth metals, cerium, lanthanum, and didymium ((Ce, La, Di) PO,), 
nearly always contains a small but varying percentage of thoria 
(ThO,), to which is due its economic value. This oxide is separated 
and used with much smaller quantities of lanthanum and didymium 
oxides in the manufacture of the cylindrical hood or mantle of the 
Welsbach and other incandescent gaslights. Cerium oxide can also 
be used to advantage with the thoria in the manufacture of incandes- 
cent mantles. In the United States Consular Report No. 66° is 
described an invention of Mr. R. Langhaus for making an incandes- 
cent mantle by treating a mantle made of the oxides of thorium and 
cerium with the silico-zirconates of soda. By this treatment, the 
inventor claims, an incandescent mantle is obtained that has a more 
permanent candlepower and a less tendency to shrinkage than the 
other mantles. The life of this mantle is reckoned at from 1,800 to 
2,000 hours. Zircon, the mineral from which zirconia is obtained, 
occurs in considerable quantity in North Carolina, and these deposits 
could undoubtedly furnish all of this mineral required. 

In determining the percentage of thoria in monazite considerable 
difficulty has been experienced in finding a method that would give 
accurate as well as quick results. Mr. Emil Benz has reviewed the 
various methods described for determining thoria in a monazite sand, 
and as a result of his research recommends the following process:° 

Five-hundredths of a gram of the finely divided sample is mixed in a platinum 
crucible with 0.5 gram of sodium fluoride, and then slowly fused with 10 grams of 


potassium prosulphate, the crucible being covered with a lid. When evolution of 
gas ceases, a faint red heat is applied for about fifteen minutes, and when cold the 


a Am. Jour, Sci., 4th series, vol. 13, 1902, p. 211. 

bU. 8. Con. Rpt., No. 66, pp. 262-265. 

c Abst. in Jour. Chem. Soc. from Zeit. Angew. Chem., 1902, 15, pp. 297-309, and Amer. Mfr., Aug. 
21, 1902. 
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mass is extracted with warm dilute hydrochloric acid. After filtering, the undis- 
solved mass is boiled with a little strong acid, diluted with water, and again filtered. 
The mixed filtrate, measuring about 300 c. c., is partially neutralized with ammonia 
and then precipitated while boiling by adding 3.5 grams of solid ammonium oxalate. 
After remaining over night, the precipitate is collected and the thorium estimated 
as follows: The oxalates are converted into nitrates by evaporation with fuming 
nitric acid, the residuum is dissolved in 50 c. c. of water containing at most 1 c. c. 
of dilute nitric acid (1:10) and precipitated at 60 to 80? by adding 10 c. c. of hydro- 
gen peroxide. The thorium peroxide is then converted by ignition into the oxide 
and weighed. A mere trace of cerium may be present, which may be estimated 
colorimetrically. 


A paper on the ‘‘Theory of the incandescent mantle” has recently 
been published by Messrs. A. H. White and A. F. Traver,? which is 
an addendum to papers already published by Mr. White in cooperation 
with others.^ 

This paper gives additional data on the temperature of the flame and 
the mantle, on the relation existing between the temperature and the 
illumination, and a discussion of the question as to whether the illumi- 
nation is a pure temperature effect or whether other agencies come 
into play. It would seem from these researches that the illumination 
is due more to the composition of the mantle than to the temperature, 
and that the mantle acts as a transformer in changing the heat of the 
flame into light. The results are summarized as follows: 


The temperature of the commercial mantle burned under usual conditions will 
vary from 1,500? to 1,600? C. For any single mantle the illumination will vary with 
the temperature. For different mantles, the illumination will depend to a greater 
degree upon the composition of the mantle than it will upon the temperature. The 
mantle with the highest temperature does not necessarily give the most light. A 
mechanical mixture of thorium and cerium oxides when exposed to a flame gradu- 
ally increases in temperature and illumination till these approximate what would 
initially be shown by oxides prepared from the mixed nitrates, but the temperature 
remains below that which pure oxide of thorium would attain in the same flame. 
It is concluded that the exceptional efficiency of the mantle is due to a solid solution 
of the oxide of cerium in the oxide of thorium, and that this substance is capable of 
transforming the heat of the flame into light more economically than & black body 
or any other substance yet known. 


PRODUCTION. 


The production of monazite is confined exclusively to North Carolina 
and South Carolina, by far the larger amount being obtamed from the 
former State, and in 1902 this amounted to 802,000 pounds, valued at 
$64,160. This is an increase of $4,898 in value and of 53,264 pounds 
in quantity as compared with the production of 1901, which was 


a Jour. Soc. Chem. Industry, Aug. 15, 1902, pp. 1012-1017. 

b Relation of ''Heating to lighting power of gases, with special reference to the incandescent 
mantle," by A. H. White and H. Russell. Am. Gas Light Jour., 1901, 74, p. 468, and Jour. Gas Light- 
ing, 1901, 77, p. 878. 

Theory of the “Incandescent mantle (first paper),’’ A. H. White, A. F. Traver, and H. Russell. Amer- 
Gas Light Jour., 1902, 76, p. 143, and Jour. Gas Lighting, 1902, 79, p. 892. 
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748,736 pounds, valued at $59,262. "The price per pound received by 
the independent miners for the monazite produced in 1902 varied from 
24 to 8 cents, according to the percentage of thoria. The nearer the 
sand is brought to a pure monazite the higher its relative value, and 
this is accomplished by closer concentration and the use of the electro- 
magnet in separating the iron minerals. 

The production and value of monazite mined in the United States 
from 1893 to 1902 are given in the following table: 


Production of monazite in the United States, 1898-1902. 


Year. . Quantity. | Value. 
Pounda. 
E RO REEL RR RR REPE NOR 130, 000 $7, 600 
IL. Me PME a aaa pasa E AA canada oe Mee ete eet 546, 855 36, 198 
A A ban sede pP ic A adu a ere LEE ' 1,573,000 | 137,150 
s A gor EE eke A HR REN | 30,000 1, 500 
TATUS | — 44,000 1, 980 
A SAO 250, 776 13, 542 
A A E T ete 350, 000 20, 000 
T DR NEEDED RE A A O ARA. 908, 000 48, 805 
O A EA IAE | — 748,736 59, 262 
E ONE NEEE o ad EC E $02,000 | 64,160 


| zs 


A number of new companies have begun operations in the monazite 
field during the last year, and the outlook for 1903 is for a much larger 
production than that of 1902. 


IMPORTS AND EXPORTS. 


There was imported into the United States during 1902, 190 pounds 
of monazite sand and thorite, valued at $12, which shows that practi- 
cally all the thoria used in the Welsbach and other gaslight mantles 
is obtained from this country. There is no record of any monazite 
having been exported in 1902, but in 1908 there will very probably be 
& considerable quantity of this mineral exported to Germany. 


GLASS SAND. 


By A. T. Coons. 


PRODUCTION. 


In collecting the statistics of the glass sand produced in the United 
States it has been impossible to avoid the collection of statistics of the 
sand produced for other purposes than for the manufacture of glass, 
and the following table shows the quantity and value of all the sand 
reported as produced in those States where sand is found of sufficient 
purity to be used in the manufacture of glass. 


Production of glass sand and of other sand in the United States in 1902, by States. 


Glass sand. | Engine sand. | Furnace sand. 
State. Mes dene. | 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tons. Short tons 
Dlinois E vida A ct 215,012 | $115,023 AA se 3eos 54, 324 $27, 994 
IIO ouk IDE EX rh tasast 21, 416 25, 050 Ioue x et yr PE E ERN PR 
Maryland eiii 12, 888 10.875 AA hess sue | 2, 000 1, 200 
Massachusetts ....................- 8, 923 I^8MO 125 Bors esses owe ORNA PONO 
Missouri enne 134,687 |) A ceres eroe '-— 20,175 9, 538 
New Jersey.............ssseeees eee | 61,469 | 45,078 |............]...0..208- | 116, 951 55, 078 
New YORK eds uero EROR 12, 13, 275 1,500 $2, 625 2, 000 2, 400 
Olocau i 42,311 | 50,426 12,625 | 15,130 85,871 88,318 
Pennsylvania ..................... 356,209 | 348,827 84, 457 68, 387 22, 470 25, 475 
West Virginia ..................... 74,720 99, 340 4, 500 3.2090 aie exce Sees aud aea m 
TOUL Qiisacssa EE E E RES RS 943,135 | 807,797 103, O82 | 89, 532 | 303, 791 2106, 003 
Building sand. | Other uses. Total 
State. SS se : 
Quantity. Value. | Quantity. | Value. | Quantity. | Value. 
Short tons | Short tona. Short tons. 
Minois A DE lia 9, 290 $5, 300 278,626 | $148, 317 
Indiana ......-.. seen rne MEER MEN easel 21,416 | — 25,055 
Maryland 3 cece cone uv dea DS 2, 500 $1,875 1, 709 875 19, 088 14, 825 
Massachusetts..................... 25, 000 16, 390 28, 550 31, 785 62, 473 69, 021 
MISSOUI capta mE E | 9, 600 5, 800 5, 950 2, 975 170, 312 100, 865 
NOW JENS Loco Redon Cr OA p ben eg as elite wees 22, 099 18, 223 203, 519 118, 379 
New YORK AAA eb es | 41, 500 31, 125 1, 200 2, 250 58, 800 51,675 
OHIO: deseos escent eee Ui e its 1, 875 2, 330 38, 300 27, 000 180, 982 183, 204 
Pennsylvania ..................... 173, 287 57, 534 108, 742 91,010 745, 165 090, 783 
West Virginia .................uL.. | 26,2 17, 450 2, 100 1, 360 107, 520 121, 540 
(Total osi tai ! 279,962 | 132, 504 217,991 | 183,778 | 1,847,901 | 1,423,614 
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As will be seen from the table, the production is limited to ten States, 
and although the production reported for other purposes than for 
glass is fairly representative of these States, it does not by any means 
give the total amount of sand produced in them. 

The glass sand as given in the above table is the sand used in making 
glass and not that used in grinding and cutting glass, this being included 
in the sand reported for **Other uses.” 

The value given is the value of the sand free on board at the quarry 
or mine, and does not include freight or transportation, which, if 
included, would raise the value considerably, as most of the sand mined 
is subjected to considerable transportation. The value of the sand at 
the mine depends on the cheapness of labor and the ease with which 
the sand can be obtained, as well as on the purity of the sand; and, as 
will be seen from the table, the values range from 50 cents to $2 per 
ton. | 
In 1885 the quantity of glass sand mined and used in the United 
States, as given by Mr. John D. Weeks, in Mineral Resources of the 
United States for 1885, was 248,128 short tons, valued at $507,178; in 
1902 the quantity was 943,135 short tons, valued at $807,797. The 
difference in value per ton is accounted for in that the value in 1885 
was given at the glass works, where the value ranged from 60 cents 
per ton in the case of works mining their own sand to $10.25 per ton 
at works remote from source of supply. 

The commercial production of glass sand is reported from the States 
of Illinois, Indiana, Maryland, Massachusetts, Missouri, New Jersey, 
New York, Ohio, Pennsylvania, and West Virginia. Small quantities 
have been quarried also in Henry County, Tenn.; in Richland County, 
S. C.; and near Lumber City, Montgomery County, Ga. In Florida the 
natural deposits of sand, although very fine, contain, as decomposed 
coral, too much calcium oxide to be suitable for many classes of glass. 
There are deposits in other States that are undeveloped, and also unde- 
veloped deposits in States that are already producers. 


OCCURRENCE BY STATES. 


The location of the sand beds in the producing States is given in 
the following pages. 


ILLINOIS. 


The glass sand in this State is found near Wedron and South Ottawa, 
La Salle County, and is known as Fox River sand. It is also found 
at Millington, Randall County. Illinois sand is used in plate-glass 
works in the vicinity of Chicago and in Indiana, and is also shipped to 
flint-glass works in the West. Sand from these deposits is also used 
in furnaces for steel molding, and as sand for sawing and grinding 
stone at the various quarries. The deposits in this State occur mostly 
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as sand, and but little labor is required to make them fit for use. 
However, for making the best glass the sand is treated with water and 
steam, and is thoroughly washed and dried before being shipped. An 
analysis of this sand will be found in the table showing analyses of 
glass sand. 

The glass sand produced in Illinois in 1902 amounted to 215,012 
short tons, valued at $115,023. 


INDIANA. 


The Indiana glass sand has not been as much used as that of the 
other States, but sand is now being produced near Coxville, Parke 
County, at Walcott, White County, and from rock quarried near 
Attica, Fountain County. An analysis of each of these sands is given 
in the table. 

MARYLAND. 


The glass sand in Maryland comes from Anne Arundel County, 
along the Severn River. This sand, and some from Cecil County, is 
also used for furnace and building sand. 


MASSACHUSETTS. 


The glass sand of Cheshire, Berkshire County, is especially valued for 
its use in the manufacture of the best flint glass, and is found at a con- 
siderable distance under ground, and contains moisture. The grains 
adhere sufficiently to give the appearance of a solid white rock, which 
is prepared for use by crushing. The sand is then carried by running 
water through a series of sieves, and after being spread out and 
thoroughly dried is ready for market. This sand is also quarried for 
filtration and other purposes. 


MISSOURI. 


The deposits of glass sand in Missouri are at Klondike, St. Charles 
County; Pacific, Franklin County; and Crystal City, Jefferson County. 
The deposits in Missouri are among the important deposits of the 
West, and are shipped to the East also. The sand occurs as sand- 
stone, but is easily taken out with picks. After quarrying, it is broken 
up into fine sand. The glass sand produced in Missouri in 1902 
amounted to 134,587 tons, valued at $82,552. 


NEW JERSEY. 


The gluss sand production of New Jersey is from Penbryn, Camden 
County: Cedarville, Maurice River, South Vineland, and Millville, 
Cumberland County; and Downer, Radix, and Williamstown, Glouces- 
ter County. It is a highly refractory sand and is largely used for 
steel molding in furnaces. The glass sand produced in New Jersey in 

M R 1902——64 
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1902 amounted to 64,469 tons, valued at $45,018; the furnace sand to 
116,951 tons, valued at $55,078; and 22,099 tons of sand, valued at 
$18,223, were produced and used for other purposes, which included 
sand for filtration purposes, a comparatively new enterprise with this 
sand. The mineral occurs as sand and needs no crushing. The glass 
works of southern New Jersey and southeastern Pennsylvania are sup- 
plied from these banks 


NEW YORK. 


The sand deposits of New York State from which glass is made 
are in the neighborhood of Bernhards Bay, Oswego County; Rome 
Fish Creek, and Booneville, Oneida County; and Ellenville, Ulster 
County. Sand also occurs in deposits in Madison County. The 
sand occurs in a form sufficiently disintegrated to need no further 
crushing to fit it for use in glass manufacture. The production of 
glass sand in New York in 1902 amounted to 12,600 short tons, valued 
at $13,275. 

OHIO. 


The sand used for glass purposes in Ohio is quarried in the form of 
sandstone and then crushed and screened to the proper size. Most of 
the stone crushed in this manner, however, is used for other purposes 
than glass manufacture. The localities where the stone is crushed for 
sand are Akron, Summit County; Barrs Mills, Dundee, and Strasburg, 
Tuscarawas County; Leavittsburg, Trumbull County; Chalfants, Perry 
County; Zanesville, Muskingum County; Coalton, Jackson County; 
Massilon and Warrick, Stark County; Twinsburg, Summit County; 
and in 1903 a company will operate in Lucas County. The total sand 
production in Ohio for 1902 was 180,982 tons, valued at $183,204, the 
glass sand production being 42,311 tons, valued at $50,426. 


PENNSYLVANIA. 


The greater part of the sand mined in Pennsylvania for glass manu- 
facture is mined by the Pennsylvania Glass Sand Company, of Lewis- 
town. This company has bought a large number of the sand deposits 
in this State and has plants located at Granville, McVeytown, and 
Vineyard, Mifflin County; and at Mapleton and Mill Creek, Hunting- 
don County. Besides the Pennsylvania Glass Sand Company, the fol- 
lowing companies are engaged in mining sand: The American Window 
Glass Company, Derry, Westmoreland County; the Dunbar Sand 
Manufacturing Company, Dunbar, Fayette County; the Fitzpatrick 
Glass Manufacturing Company, Falls Creek, Jefferson County; the 
Glass Sand Company (Limited), Franklin, Venango County; the Pitts- 
burg White Sand Company, Mapleton, Huntingdon County; the Crystal 
Saud Company, Vineyard, and the Juniata Silica Company, Newton 
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Hamilton, Mifflin County. Other counties producing silica sand are 
Lancaster, Butler, Berks, Chester, Mercer, and Bedford. 

The glass sand production of Pennsylvania in 1902 amounted to 
356,209 short tons, valued at $348,327, a larger quantity and value 
than shown by any other State. 

The sand in this State occurs both as a sandstone, needing to be 
quarried, crushed, and prepared for use, and as a sand which, although 
occurring as rock, quickly disintegrates when quarried and exposed 
to air and moisture. 


WEST VIRGINIA. 


In West Virginia the glass sand is mined mostly at Berkeley Springs 
and Hancock, Morgan County, but is mined also at Sturgisson, Monon- 
galia County. Sand for other uses is obtained in Marion, Hampshire, 
Randolph, and Monongalia counties. 


REQUIREMENTS OF GLASS SAND. 


Of the essential constituents in the manufacture of glass, silica, the 
oxide of silicon, is the most important and is the only material which 
enters into all varieties of glass. This silica, which is generally used 
in the form of sand, is found in greater or less purity in nature in 
deposits as a sand, as a rock easily disintegrated, or as a hard sand- 
stone which has to be crushed before being used. 

The chief of the other constituents of glass are the oxides of soda, 
lime, potash, and lead. The oxides of zinc, tin, barium, and antimony 
are also occasionally employed; and the oxides of manganese, gold, 
cobalt, tin, arsenic, copper, iron, and aluminum are found in glass 
either as coloring matter, as impurities, or as material for the correc- 
tion of impurities. The silicaenters into the sand mixture, or ** batch,” 
as the oxide, while the other ingredients are mixed with the silica as 
the salts of the metals. Under the action of heat these salts decom- 
pose, the silica fuses, and, acting as an acid, forms silicates with the 
other metals, making the glass a mixture of various silicates. 

The quality: of glass, however, depends chiefly on the quality of the 
sand used. For the finest glass, as flint, plate, and cut glass, freedom 
from color, absolute transparency, and exceeding brilliancy are 
required, and only the purest sand can be employed, as even slight 
impurities, especially small quantities of iron, tend to destroy these 
effects. Iron is the chief impurity, and often can be removed only by 
the use of magnets. Alumina and clay give a cloudy appearance. 
When cheap glass is desired and color is not a matter of consequence, 
sand containing impurities may be used, as these impurities act as 
fluxes and require, therefore, less flux in the “ batch,” or mixture, of 
ingredients. 

Preliminary tests applied to sand to determine its value as a glass 
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material, while giving a general idea, are inadequate without an 
analysis of the sand and also without a test in the furnace. In gen- 
eral, the sand should be perfectly white, rather fine, uniform, even- 
grained, and with sharp rather than round grains. Coarse sand and 
exceedingly fine sand, or sand which has rounded grains, is not so 
certain in its results, as it does not seem to fuse so easily or completely 
as sharp, fine sand, and makes an uneven glass. If, however, the melt- 
ing is properly and carefully carried on, the size and shape of the grain 
does not render the sand unfit for use. Theimportant point is to have 
it as clean and as free from iron as possible. 

Sand which effervesces or loses color when heated with acid is not 
good sand, as these properties indicate the presence of lime by the 
effervescence, and of clay or other impurities by change of color. 
The presence of iron may be detected by dissolving the sand in nydro- 
fluoric acid and adding potassium ferro-cyanide, which indicates the 
presence of iron, even in the most minute quantities, by a blue color. 

The sand for making the best glass, however, should be free from 
iron, copper, clay, magnesia, and organic compounds. In some cases 
these impurities may be removed to a large extent by washing, or by 
burning when there is much organic matter present, and the metallic 
color may be removed by the use of chemicals in the *' batch” when 


fused. 
ANALYSES OF GLASS SAND. 


The following analyses as submitted by the American Window Glass 
Company show the different qualities of sand used in their glass 
works: 


Analyses of glass sand used by American Window Glass Company. 


Constituent. No. 1. No. 2. No. 3. No. 4. 


Per cent. | Per cent. Per cent. Per cent. 


Silica (SiO) Pd 99.990 99. 714 99. 659 99. 579 
ALTURA LOS). sr Ds . 008 | . 280 . 310 . 390 
Oxide of fron (Fez) .coorconconrarinincocación sins. Slight trace. . 006 . 011 . 021 
Limestone and magnesia (CaO and MgO)........... .002 .020 - .020 .050 


"Totals cordia nM dde tios 100. 000 | 100, 020 | 100. 000 100. 000 


No. 1 is suitable for the very highest grades of glassware and flint 
glass. Nos. 2 and 3 are suitable for tableware, plate glass, chimneys, 
prescription ware, etc.; and No. 4 is used for window glass. Sand 
containing more iron than is shown in the table is used in making 
green glass bottles and cheap glassware. The use of oxide of manga- 
nese in the mixture will enable sand containing a greater percentage of 
iron than 1s shown in the table to be used for window glass, as this 
oxide neutralizes the color of the iron, but in itself gives a color to 
the glass if used in excess 
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The following analyses are submitted by the Pittsburg Plate Glass 
Company as samples of sand used regularly by them: 


Analyses of glass sand used by Pittsburg Plate Glass Company. 


Constituent. No. 1. No. 2. No. 3. No. 4. 


——  —— | —— A 


LIUICWEL IUS A ie iee n iae 99. 21 98. 90 98. 95 98. 94 
Alumina (Alis) $45... sedis e n rh rex es res RECS a ow . 30 20 50 30 
Volatile matter. seis cies ook vow cus be paced Ee RR REOR .21 . 25 . 24 .23 
Oxide of iron (FesOs) ....................... cece eese . 003 .002 0024 0036 
Linie (CaO): 0.324% vetessbenperecktauEe a as eevee ease . 20 .04 .30 . 40 
Magnesia (MgO) ..................cccc lees eere Trace. .20 .10 Trace. 
Totales dece v Eastside Duae E 99. 923 100. 092 100. 0924 99. 8736 


For sands with analyses comparable with the above, no discoloration 
is attempted in manufacturing plate glass. 

In the following tables are given analyses of the principal glass 
sands of the United States, as well as analyses of European sands: 
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Analyses of glass sands 


um E AI —— 


Constituent. 
Operator. Location of mine or quarry. Silica Magnesia 
(SiO,). (MgO). 
Per cent Per cent 
Millington White Sand Co ............ Millington, Randall County, IN ...... — 99.42  |............ 
Ottawa Silica Co ...................... Ottawa, Lasalle County, I11........... | 99. 45 Trace 
U.S. Silica CO... oor EE ERES EVS South Ottawa, Lasalle County,I]l....: 99.89 0.01 
Wedron White Sand Co ............... Wedron, Lasalle County, IN .......... | 99. 89 .01 
American Window Glass Co........... Wolcott, White County, Ind .......... 98. 67 Trace. 
Western Silica Co ..................... Attica, Fountain County, Ind ........ 98. 84 .03 
Hoosier Glass Sand Co.6c............... Cox ville, Parke County, Ind.......... | 98. 61 Trace. 
| 
Berkshire Glass Sand Co .............. Cheshire, Berkshire County, Mass....| 99.78  |............ 
DOS incor a cas le DO Sects iei e REIS UM ena 99.46. 2: t: 
DO e Er eee DNE s 99.3] l2: 599 
Tavern Rock Sand Co................. Klondike, St. Charles County, Mo .... 90.97. eset toads 
Downer Silica Mining Co.............. Downer, Gloucester County, N.J .... 98. 824 . 015 
A O A ees A esee E eet 97.7 . 442 
Diamond Rock Sand Co............... Hanover, Burlington County, N.J .... 07-69. Jes cases 
National Sand Co ..................... Chalfants, Perry County, Ohio........ 98. 506 . 014 
PEATNOI 232 seer ——————À Strasburg, Tuscarawas County, Ohio. 98. 80 Trace 
Detweiler Sand Co .................... Columbia, Lancaster County, Pa ..... 99. 5044 |............ 
p T A eee OO csereterssceseccss stole cut iP lwEs 98. 45 . 05 
American Window Glass Co........... Derry, Westmoreland County, Pa..... 98.7 . 071 
Fitzpatrick Glass Manufacturing Co...| Falls Creek, Jefferson County, Pa..... 99. 410 Trace 
Berkeley Sand Co ..................... Berkeley Springs, Morgan County, 99:37 Le xEEDES 
W. Va. 
Potomac White Sand Co............... Greenspring, Hampshire County, 99.19 "|... cs 
W. Va. 
Mountain State Silfea Sand Co........ McCaulleyStation, Randolph County, 98.60  |............ 
W.Va. 
Decker Creek Stone and Sand Co ..... Sturgisson, Monongalia County, 99:55 ossei resia 
W. Ya. 
a Fe.O4 b FeO. 


1015 


Authority. 


Prof. A. W. 8mith, Case School Applied 
Bclence, Cleveland, Ohio. 

Prof. R. E. Lyons, Indiana University, 
Bloomington, Ind. 

R. W. Hunt & Co., Chicago, Ill. 

Cary & Moore, Chicago, Ill. 


Dr. Otto Wuth, Pittsburg, Pa. 


W.S. Blatchley, State geologist of Indi- 
ana. 

Rose Polytechnic Institute, 
Haute, Ind. 

S.Dana Hayes, State assayer, Boston, 
Mass. 

Prof. Leonard P. Kinnicutt, Worcester 
PolytechnicInstitute, Worcester, Mass. 

Do. 

Regis Chauvenet & Bro., St. Louis, Mo. 

New Jersey State Geologist Cook. 

Whitney Glass Works, Glassboro, N.J. 

Booth, Garrett & Blair, Philadelphia, Pa. 

Professor Horton, Columbus, Ohio. 

Dr. Otto Wuth, Pittsburg, Pa. 

Henry C. Deming, Harrisburg, Pa. 


Terre 


Pennsylvania Steel Co., Steelton, Pa. 
Dr. Otto Wuth, Pittsburg, Pa. 
Do. 
Pittsburg Testing Laboratory, 
burg, Pa. 
F.T. Ashman & Co., Pittsburg, Pa. 


Pitts- 


Wheeling Chemical] Laboratory, Wheel- 
ing, W. Va. 


GLASS SAND. 
mined in the United States. 
Constituent. 
Oxide of 
iron LO y Cho} Other. Total. 
(Fe,Qs3). aaa i 
Per cent. | Per cent. | Per cont. Per cent. Per cent. 
0-02 leet coe es K305 yes iesocvess 100. 00 
— e !———————— nó! 
0. 56 
0 (dd A 99. 88 
Trace 0. 061 o A IN 39. 951 
rri . 051 00 ]|....................|] 99.951 
| a.02 | .89 jd EENET, 100. 00 
b.29 
10 dB. dirisszeses Titanium. (TiO,) | 99.67 
trace; loss, 0.32. 
22 .74 12 | Loss 0.32 .......... 100. 01 
Ced $us 0.22 ae 100. 00 
EEE 48 .08 |....................| 100.00 
NODE . 68 dl. lisas] 100,00 
A d saM 100. 00 
. 165 . 935 066 | Chlorine, 0.0064 ..| 100. 0004 
. 150 . 795 $900 d euis eis Past odin 100. 007 
2:10. —— AA A 100. 02 
9 * Nee ee ate Moisture, 0.60..... 99. 210 
. 034 | 1.17 TIRCO A Tienes 100. 004 
. 2998 . 1337 la Moisture and loss, | 99.9999 
| 0.0620. 
. 05 1.35 TO A a aam uet 100. 000 
. 064 . 932 IBS lren eae Es 100. 000 
. 029 . 551 TUT kee a Coetus Shale ers 100. 091 
.04 JOO O SA Moisture,0.17; co- | 99.91 
balt, none. 
vs A Nr cT 99. 75 
A O A P 98. 60 
dd A AA Moisture, 0.11..... 99. 99 


B. H. Hite, chemist, West Virginia Ex- 
periment Station. 


c Analysis before sand was cleaned. 
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Analyses of European glass sands. 


France. England. Germany. 


Fontaine- | Fontaine- einn Alum | Herzogen- | Hohen- 
bleau. (4) | bleau. (5) zard. (a) Bay. (5) | rath. (c) bocka. (d) 


—— — | —À | ————X MM | — — — 


BHICA ooo exeo D ree dads 99. 00 98. 80 99. 00 97. 00 99. 240 99. 700 
Alumina corr da xr Pe RAE (OO t 30 ee . 200 040 
Lie dee O A A O sed ga vay . 063 . 011 
MAR GOR AA . 033 .012 
Manganese ...................... [ee clniurcs us suus duis auda aues alu edat io date yew eee 015 
Sesquioxide of Iron.............. Trace. saciar 30 1s ese ars 006 055 
Carbonate of lime............... O eee ree PULL e PH m 
Magnesia and sesquioxide of 
IPFO eve Secs cos E ax carer sed EE ees EET E IU A A A beue E Dis 
Watir A rex hE RESTE OO usse eus 1. 00 469 | iles rue 
Alumina, magnesia, and sesqui- 
oxide OL AAA eeu o prn node ERR eR T E EIU Des 2:00 A dee Des 
A O ed ewes ee ERE vsu ue AO has e EE du . 039 
p5. eX RR pO, ICE APEE E A PEU 240 
Total c isse Ret RE RR 100. 00 100. 00 100. 00 100. 00 100. 00 100. 172 
a Authority: H. Chance. c Authority: Julius Fahdt. 


b Authority: Spon. d Authority: Bischof. 
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PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY. 


(Mineral Resources, 1902.] 


The serial publications of the United States Geological Survey consist of (1) Annual 
Reports, (2) Monographs, (3) Professional Papers, (4). Bulletins, (5) Mineral 
Resources, (6) Water-Supply and Irrigation Papers, (7) Topographic Atlas of the 
United States—folios and separate sheets thereof, (8) Geologic Atlas of the United 
States—folios thereof. The classes numbered 2, 7, and 8 are sold at cost of publica- 
tion; the others are distributed free. A circular giving complete lists may be had 
on application. The list of reports on mineral resources follows: 


MINERAL RESOURCES. 


Mineral Resources of the United States, 1882, Albert Williams, jr., chief of division. 1883. 89. xvii, 
813 pp. Price, 50 cents. Out of stock. 

Mineral Resources of the United States, 1883 and 1884, Albert Williams, jr., chief of division. 1885. 
89. xiv, 1016 pp. Price, 60 cents. Out of stock. 

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886. 
89. vii, 576 pp. Price, 40 cents. 

Mineral Resources of the United States, 1886, David T. Day, chief of division. 1887. 8°. viii, 813 pp. 
Price, 50 cents. 

Mineral Resources of the United States, 1887, David T. Day, chief of division. 1888. 89. vii, 832 pp. 
Price, 50 cents, Out of stock. 

Mineral Resources of the United States, 1858, David T. Day, chief of division. 1890. 89. vii,652 pp. 
Price, 50 cents. 

Mineral Resources of the United States, 1889 and 1890, David T. Day, chief of division. 1892. 89 
viii, 671 pp. Price, 50 cents. 

Mineral Resources of the United States, 1891, David T. Day, chief of division. 1893. 89. vii,630 pp. 
Price, 50 cents. 

Mineral Resources of the United States, 1892, David T. Day, chief of division. 1893. 89. vii,850 pp. 
Price, 50 cents. 

Mineral Resources of the United States, 1893, David T. Day, chief of division. 1894. 89. viii,810 pp. 
Price, 50 cents. 


On March 2, 1895, the following provision was included in an act of Congress: 
* Provided, That hereafter the report of the mineral resources of the United States shall be issued 
as a part of the report of the Director of the Geological Survey.” 


In compliance with this legislation the following reports were published: 

Mineral Resources of the United States, 1894, David T. Day, chief of division. 1896. $89. xv, 646 
pp., 23 pls.; xix, 735 pp., 6 pls. Being Parts III and IV of the Sixteenth Annual Report. Out of stock. 

Mineral Resources of the United States, 1895, David T. Day, chief of division. 1896. 89. xxiii, 
512 pp., 8 pls. and maps; iii, 513-1058 pp., 9-13 pls. Being Part III (in 2 vols.) of the Seventeenth 
Aunual Report. Out of stock. 

Mineral Kesources of the United States, 1896, David T. Day, chief of division. 1897. 89. xii, 642 
pp.. 1 pl.; 643-1400 pp. Being Part V (in 2 vols.) of the Eighteenth Annual Report. Out of stock. 

Mineral Resources of the United States, 1897, David T. Day, chief of division. 1898. 89. viii, 651 
pp., 11 pls.; viii, 706 pp. Being Part VI (in 2 vols.) of the Nineteenth Annual Report. Out of stock. 

Mineral Resources of the United States, 1898, David T. Day, chief of division. 1899. 89. viii, 616 
pp. ix, 804 pp., 1 pl. Being Part VI (in 2 vols.) of the Twentieth Annual Report. Out of stock. 

Mineral Resources of the United States, 1899, David T. Day, chief of division. 1901. 89. viil, 656 
pp.; viii, 634 pp. Being Part VI (in 2 vols.) of the Twenty-first Annual Report. 

By act of Congress approved March 3, 1901, the report on mineral resources was again made a dis- 
tinet publication. In compliance with this legislation the following reports have been published: 

Mineral Resources of the United States, 1900, David T. Day, chief of division. 1901. 8°. 927 pp. 

Mineral Resources of the United States, 1901, David T. Day, chief of division. 1902. 89. 996 pp. 

Mineral Resources of the United States, 1902, David T. Day, chief of division. 1904. 89. 1038 pp. 


All remittances must be by MONEY ORDER, made payable to the Director of the 
United States Geological Survey, or in cuRRENcy—the exact amount. Checks, drafts, 
and postage stamps can not be accepted. Correspondence should be addressed to— 


THE DIRECTOR, 
UNITED STATES GEOLOGICAL SURVEY, 
WASHINGTON, D. C. 
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Author. 
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LIBRARY CATALOGUE SLIPS. 


[Mount each slip upon a separate card, placing the subject at the top of the 
second slip. The name of the series should not be repeated on the series 
card, but the additional numbers should be added, as received, to the tirst 
entry.] 


U.S. Geological survey. 


... Mineral resources of the United States, calendar 
year, 1902. David T. Day, chief of Division of mining 
and mineral resources. Washington, Gov't print. off., 
1904. 

1038, 111 p. illus., 5 pl. 234°", 


U.S. Geological survey. 

... Mineral resources of the United States, calendar 
year, 1902. David T. Day, chief of Division of mining 
and mineral resources. Washington, Gov't print. off., 
1904. 

1038, III p. illus., 5 pl. 233, 


Day, David Talbot. 


see, as chief of Division of mining and mineral 
resources, 1886— 


U.S. Geological survey. 


U.S. Dept. of the Interior. 
see also 
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